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Strikes 


of strikes. 


Fuel and transportation are two of 
the main essentials of human existence 
upon the present scale. 


A sustained cessation of the production 
of coal, a serious interruption of the trans- 
portation system means more to this 
country than a foreign invasion. 


A Government that can seize property 
and draft the flower of the youth of the 
country to stand up and be shot for the 
common good ought to be able to find out 
what this internecine row is about and 
settle it or compel its settlement in some 
way that will not involve the long-suffering 
non-belligerent public. 


Labor ought to have a wage upon which 
it can live, not only from hand to mouth 
but which, with thrift and industry, will 
permit it to tide over periods of misfortune 
and take care of itself when its productive 
period is over. It should have continuity 
of opportunity and conditions as sanitary 
and agreeable as the nature of the employ- 
ment permits. 


The employer of labor should have a fair 
return upon capital actually invested, a 
fair salary for his own labor, if he performs 
any, and a fair profit upon the turnover of 
the undertaking in which he has risked his 
money and upon which he has expended his 
brains, initiative and enterprise. 

What do either of them want more than 
this? 

The employer says that tne laborer wants 
an exorbitant wage for a slim day’s work, 
that he insists upon the unnecessary di- 
vision of simple jobs among a multiplicity 
of trades, requires an unnecessary number 


[ots land is full of strikes and rumors 


of men to do a job just for the purpose of 
creating work for others and decreasing the 
available labor supply: all of which makes 
the products of labor more expensive to 
everybody, including the laborer himself. 
That labor, when organized, autocratically 
interferes with the discipline and manage- 
ment of the works through walking dele- 
gates and other intruders. 


The laborer says that no matter how 
much he may, by application and efficiency, 
reduce the cost of production of the neces- 
sities of life, the producer will sell them, 
not at cost plus a fair profit but for what he 
can get for them, and that through trusts 
and holding companies and comity of in- 
terest big business is organized to make this 
as much as the traffic will bear. He says that 
executive salaries are not proportioned to 
the importance of the contribution of their 
recipients to the service rendered, but are 
fixed by the holders of the control, and that 
such salaries and profits are as sacred from 
public inspection as the intimacies of their 
ladies’ toilet. 


If the employers and the employees of 
the great essential industries of the country 
cannot settle these things between them 
without upsetting the whole social and in- 
dustrial system, the big Public can and will; 
and the first thing that it will go afterin 
its determination of the right of the matter 
will be the Facts involved. 

How much of the price paid for a ton of 
delivered coal goes to labor and how much 
to somebody else. 
When the public 
it will 

now where justice CO 
lies and what to do ws 
about it. 
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29,000-Horsepower 


Hydraulic Turbines 


Five Units Being Installed To Operate Under 
305-Ft. Effective Head—Each Weighs 2,000,000 
Lb., 620,000 Lb. of Which is in the Turbine— 
New Type of Turbine Casing and Operating 
Gear Developed — Special Control Stand for 
Operation of Machines. 


By FRANK H. ROGERS 


Hydraulic Engineer, William Cramp & Sons Ship and 
Engine Building Company 


HEN in 1919 the Niagara Falls Power Co. in- 

W Stalled in its new station No. 3 extension, 

hydraulic turbines each of 37,500 hp., described 
in Power, Sept. 14, 1920, these machines were the most 
powerful units ever built, and they maintained this 
record until Dec. 28, 1921, on which date the Queenston- 
Chippawa plant of the Hydro-Electric Power Commis- 
sion of Ontario was officially opened and the first 
55,000-hp. turbine started in operation. These turbines 
are now the most powerful units in the world by a 
margin of nearly 50 per cent. 

As explained in the article in the June 27 issue, the 
power house is near Queenston on the Canadian side of 
the Niagara River, about four miles below the Horse- 
shoe Falls. The intake is located near Chippawa, about 
two miles above the Falls. From the intake the water 
flows through a portion of the Welland River and 

*Abscract of paper pe at the Hydro-Electric Conference 


held uncer the auspices of the Philadelphia Engineers Club, 
March, 1922. 


FIG. 1. SECTIONAL VIEW OF 55,000-HP. TURBINE AND 


OUTSIDE VIEW OF GENERATOR 
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TURBINE ASSEMBLED IN THE SHOP 


through a canal 83 miles long to the forebay, where 
the elevation of the water is about 308 ft. above the 
water level in the river below. The present installa- 
tion consists of five 55,000-hp. turbines, two of which 
are furnished by the Wellman-Seaver-Morgan Co., three 
of the turbines and the five governing mechanisms by 
the I. P. Morris Department of the William Cramp & 
Sons Ship and Engine Building Company. 

Fig. 1 shows a sectional elevation through one of the 
I. P. Morris turbines and Johnson valve and an outside 
view of the generator. Each turbine is designed to 
develop 55,000 hp. under an effective head of 305 ft. 
at a speed of 1873 r.p.m. The quantity of water re- 
quired at full load will be about 1,750 cu.ft. per sec. 
These units are of the vertical shaft, single-runner type, 
provided with a cast-steel runner, cast-steel volute casing 
and Moody’ spreading draft tube formed in the concrete 
substructure of the station. The great size of the unit 
will be appreciated from the following weights: 

The total weight of the generator is 1,380,000 Ib. 
and of the turbine 620,000 lIb., giving a total weight for 
the combined unit of 2,000,000 lb. The thrust bearing 
supported above the generator is designed to support 
a total revolving weight plus allowance for hydraulic 
thrust of nearly 1,000,000 lb. For the first three units 
Kingsbury bearings were furnished and for the two 
remaining units, General Electric spring bearings. 

Owing to the great size of these units and the high 
head under which they operate, special construction was 
required in order to avoid excessive stresses and pre- 
vent leakage. Therefore the usual design of volute 
casing with separate speed ring was not considered the 
best, and a new type was developed especially for this 
installation, known as the Taylor sectional spiral casing. 

Fig. 2 shows one form of this new type of casing, 
and Figs. 3 and 4 indicate how the radial joints are 
bolted in the new and the usual types of casings. In 
the new design, Fig. 2, the casing is divided into a 
number of radial sections. The larger radial sections 
are subdivided into two parts, the inner section being 
cast with the stay vane and connected by longitudinal 
flanges to the outer volute section. In previous designs 
a separate speed ring was provided, containing the stay 
vanes, and was bolted to the casing sections through 
horizontal flanges, as indicated in Fig. 4. This results 
in a long unsupported section across the throat at the 
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radial flanges, causing excessive loads on the bolts and 
consequent leakage. In the new design the radial 
flanges are extended to the inner bore of the casing, 
as indicated in Fig. 3, thus increasing the number of 
bolts and at the same time decreasing the unsupported 


Bolts i imner bore 
OT casing, . 


laStay vanes 


FIG.3 
S20 
Long unsupported 
= 
Joint 
FIG.4 


FIGS. 3 AND 4. INDICATE, RESPECTIVELY, HOW THE 
RADIAL JOINTS ARE BOLTED IN THE NEW AND 
THE USUAL TYPES OF CASING 


section, resulting in low stresses and a casing free from 
leakage. The casing is made in 12 sections, the total 
weight being about 290,000 pounds. 

The casing was tested in the shop to a hydrostatic 
pressure of 260 lb. per sq.in., this being double the 
normal operating pressure. When the pressure was 


FIG. 5. SECTION THROUGH TURBINE SHOWING 
LABYRINTH RUNNER SEALS 


applied for the first time in the shop, the casing was 
found to be absolutely tight against leakage. The total 
load on the head bolted to the casing intake flange dur- 
ing the test was 3,000,000 pounds. 

In order to develop high efficiency and to maintain 
this efficiency for a long period, a number of special 
features were adopted for the various parts. The de- 
sign of runner adopted is practically the same as that 
used in the 37,500-hp. turbine built for station No. 3 
extension of the Niagara Falls Power Co., as this run- 
ner not only developed a high maximum efficiency in 
actual operation, but also showed an efficiency of over 
90 per cent from about half to full load. This per- 
formance was in part due to the labyrinth seals adopted 
for the runner, as shown in Fig. 5. The leakage water 
in its path from the discharge of the guide vanes to 
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the draft tube must pass through three separate seals, 
in each of which the velocity head is destroyed. As a 
result the head producing leakage at each seal is only 
one-third of the head existing at the discharge of the 
guide vanes. It is estimated that at full load the leak- 
age at the seals of this runner amounts to 14 cu.ft. per 
sec., which is only 0.8 of 1 per cent of the full-load 
quantity. If this runner had been provided with the 
usual design of single seal, the leakage would have 
amounted to about 26 cu.ft. per sec., or 1.5 per cent 
of full-load quantity. 

In Fig. 5 is also shown the passage of the leakage 
water from the upper runner seals through the head 
cover and vent holes in the runner to the top of the 
draft tube, which results in minimum hydraulic thrust 
on the runner. This method of reducixg the leakage 
results not only in high initial efficiency, but also in 
the maintenance of this efficiency for a long period of 
time, for, owing to the much lower ve‘ocity of the leak- 
age water the wear at the seals will be materially 
reduced. 

The runner is of cast steel, the vanes being cast 
integrally with the crown and band, Fig. 6. The out- 
side diameter is 10 ft. 4% in., and its weight is 42,000 
pounds. 

The guide vanes are of the Overn disk type, as indi- 
cated in Fig. 5. Heavy disks are cast between the vane 
proper and the upper and tower shanks, as indicated in 
the figure. These disks, when in place, are flush with 
the upper and lowex distributor plates, so do not inter- 
fere with the flow of water through the vanes. The 
disks reduce the amount of leakage water passing above 
and below the vanes and guide the water at the proper 
angle to the runner. This not only results in higher 
efficiency, but also materially reduces the leakage when 
the guide vanes are closed. In addition to these points 
this type of guide vane results in a stronger mechanical 
connection between the vane and the shanks. 

For the three I. P. Morris turbines the draft tubes 
are of the Moody spreading type and not only regain 
the axial components of the discharge water from the 
runner, but also regain the whirling components, result- 


FIG. 6. THE RUNNERS ARE OF CAST STEEL, THE VANES 
BEING CAST INTEGRAL WITH CROWN AND BAND 
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ing in high part gate efficiencies and operation of the 
unit free from the usual vibrations. 

In the case of the two turbines furnished by the 
Wellman-Seaver-Morgan Co., No. 1 unit is provided 
with a curved draft tube and No. 2 is a Moody spread- 
ing draft tube, as in Fig. 1. As these two units are 
of exactly the same design throughout with the excep- 
tion of the draft tubes, the efficiency tests, which will 
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Per Cent of Maximum Horsepower Delivered 
FIG. 7% GUIDE-VANE OPENING AND PISTON 
TRAVEL REQUIRED FOR UNIFORM 
SPEED REGULATION 


probably be made at an early date, will be of special 
interest in showing the difference in efficiencies of the 
two turbines resulting from draft-tube design. 

The speed regulation of units of so great a power 
is of vital importance, and for this reason a special! 
operating gear was adopted. In order to obtain a uni- 
form degree of speed regulation at all points of opera- 
tion, a given load change on the generator should result 
in the same speed change irrespective of the initial load 
on the unit. In turbine governors the design is usually 
such that a given speed change always results in the 
same amount of travel of the piston of the operating 
cylinder for all positions. If, therefore, the operating 
gear of the turbine is designed so that a given piston 
travel produces the same change in power on the tur- 
bine, the desired result is accomplished; namely, the 
same speed change for a given load change at all points 
of operation. 

To study the requirements for the 55,000-hp. tur- 
bines, consider the curves shown in Figs. 7 and 8. In 
Fig. 7 the horsepower delivered is plotted against the 
efficiency of the turbine and the guide-vane opening. 
The desired piston travel is also plotted as a straight 
line in order to meet the requirement that a given piston 
travel produce the same increment of power. It will be 
noted that, owing to the shape of the efficiency curve, the 
guide-vane-opening curve is concave from above, the 
increments of guide-vane-opening increasing as the 
horsepower increases, particularly beyond the point of 
maximum. At 90 per cent horsepower the guide-vane 
opening is only about 80 per cent, where 100 per cent 
guide-vane opening is required for 100 per cent horse- 
power. The curves, Fig. 8, show the piston travel, 
plotted directly against the per cent guide-vane open- 
ing to obtain the desired straight-line horsepower curve. 
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To obtain a uniform degree of speed regulation at all 
points of operation therefore, the operating gear should 
be designed to produce a guide-vane-opening curve with 
respect to piston travel as shown. For mechanical 
reasons it is usually impossible to produce this curve 
exactly, but the special type of operating gear developed 
by the writer approaches quite closely to the desired 
results. This gearing is known as the “offset-lever 
gate-operating mechanism.” 

In Fig. 9 is a plan view of this new operating gear, 
and it will be noticed that the levers attached to the 
stems of the guide vanes are offset from the usual radial 
position. To close the turbine gates, the operating ring 
turns in a counter-clockwise direction when viewed 
from above, so that as the gates close, the levers are 
moved farther away from the radial position. In this 
gear, therefore, the links connecting the levers to the 
operating ring are in compression when the gates are 
closing. For a given movement of the operating ring, 
the amount of guide-vane movement will decrease as the 
turbine gates close and this relation may be expressed 
by the formula, 


Angular velocity of vanes SinR 
Angular velocity of operating ring Sin V 


In which R is the angle between the link and the radius 
of the operating ring and V the angle between the link 
and the radius of the vane lever. 

As the guide vanes close this ratio decreases, thus 
resulting in a decreasing angular velocity of the guide 
vanes; that is, a decrease in the amount of guide-vane 
movement. 

In Fig. 10 the curves are plotted to show the com- 
parison between the usual radial-lever gate mechanism 
and the offset-lever gate mechanism as applied to the 
55,000-hp. turbines. The piston travel is plotted 
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FIG. 8. PISTON TRAVEL AND GUIDE-VANE OPEN- 
ING TO OBTAIN THE DESIRED STRAIGHT- 
LINE HORSEPOWER CURVE 


against guide-vane opening, and it will be noted that 
the offset-lever type results in a curve having a slight 
concavity from above, whereas the usual radial-lever 
type results in a curve having a slight convexity from 
above. This shows that for the offset-lever type the 
increment of guide-vane opening increases as the pis- 
ton opens the gates, whereas in the case of the radial- 
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lever type the increment of guide-vane opening de- 
ereases. 

Another point to be considered in the design of the 
operating gear is the fact that at small gate openings 
on a turbine the hydraulic conditions are poor, result- 
ing in eddies and whirls which cause internal load 
changes, which vary rapidly. These internal load 
ehanges have no connection whatsoever with the load 
changes on the generator. Such internal load changes, 
however, result in rapidly fluctuating speed changes 
and hence movements of the governor, which in turn 
produce movements of the operating piston. It is there- 
fore desirable to reduce, as far as possible, the effect 
ef these speed changes on guide-vane movements. With 
the offset-lever type, the guide-vane movements are 
smaller at low-gate openings than in the case of the 
usual radial-lever type. This new gear should there- 
fore considerably reduce hunting of the governor, 
which is so frequent a trouble at small-load conditions 
on a unit, and it should be of particular value at no-load 
speed when synchronizing the generator. 

Another advantage of the new type of gear is the 
possible reduction in the governor capacity. This value 
is fixed by the maximum hydraulic load on the guide 
vanes, which always occurs at the closed position. With 
the new type of gear the torque on the vane levers 
increases as the gates close, becoming a maximum at 
closed position, where required. In the case of the 
55,000-hp. turbines, the governor capacity is 230,000 
ft.-lb., whereas if the usual radial-lever type gear were 
used, the governor capacity would have to be increased 
to 260,000 ft.-lb. This lower governor capacity not 
only reduces the size of the operating cylinders, but 
also the size of the governor pumps, accumulator tanks, 
sump tankg and piping. 

As the links connecting the operating ring to the 
guide-vane levers are in compression when closing, it 
is necessary to design these links so that they will 
break in compression in case an obstruction lodges be- 
tween two of the guide vanes, and thus protect the 


FIG. 9. OFFSET-LEVER GATE-OPERATING MECHANISM 


remainder of the operating gear. The design of one 
of these links is shown in Fig. 11, from which it will 
be seen that one end of the link consists of a single 
bar and the other end of a double bar, the two ends 
being cast together through a transverse section, which 
will break in shearing. These links will also protect 
the operating gear for opening! movements by breaking 
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in shearing if an obstruction should become lodged be- 
tween the back of the guide vane and the casing stay 
vane. 

Special precaution was taken in the design of the 
lignum-vite guide bearing in order to insure an ample 
supply of water to this bearing under all conditions. 
Cored passages are provided on the sides of the bear- 
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FIG. 10. CURVES SHOWING COMPARISON BETWEEN 
RADIAL-LEVER AND OFFSET-LEVER 
GATE MECHANISM 


ing so that the lubricating water is admited not only 
at the top of the bearing, but also at two intermediate 
points between the top and bottom. 

The upper sections of the draft tube are made of 
cast iron, the center section being cast in four pieces, 
so that it can be removed when it is desired to dis- 
mantle the runner from below without interfering with 
the generator. 

The five governors furnished for this plant are of 
the I. P. Morris double-floating lever type. The gov- 
ernor actuator and hand control are located on the 
main, power-house operating deck. These governors are 
furnished with the Taylor automatic control for chang- 
ing over from governor to hand control or vice versa. 
To accomplish this result, pressure-operated plunger 
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FIG. 11. SHEARING LINK FOR OFFSET- 
LEVER MECHANISM 


valves are placed in the pipes from the main-governor 
valve and similar smaller plunger valves are placed in 
the hand-control stand. A single movement of a lever 
will close simultaneously all the plunger valves on the 
hand control and open those on the governor. There- 
fore the change over can be made in a fraction of a sec- 
ond and insures proper sequence of valve operation with- 
out danger of losing control of the unit. The main 
governor valves are on the turbine operating deck. 

A central pumping system is installed, consisting of 
two motor-driven pumps, each having a capacity of 
700 gal. of water per minute against a pressure of 
200 Ib. per sq.in. Each of these pumps is designed to 
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take care of five main units, the second pump being 
held as a spare. The governor fluid is supplied from a 
central concrete sump tank and delivered by the pumps 
into a common pressure main, which is connected to the 
accumulator tank at each unit. The return water from 
each governor is delivered into a common return main 
which empties into the concrete sump tanks. The 


FIG. 12, ACRES CONTROL STAND, GENERATOR 
AND GOVERNOR 


motors for the governor pumps are of the slip-ring 
type and operate continuously, the water not required 
for the governors being bypassed through a needle 
valve from the pressure main to the return main. 

Owing to the great amount of power developed in 
each unit, it is of vital importance that the operator 
have complete knowledge of all the operating condi- 
tions and positive control of the unit at all times. To 
accomplish these results, a special control stand was 
built by the Cramp company from designs suggested 
by H. G. Acres, chief hydraulic engineer of the Hydro- 
Electric Power Commission of Ontario. This control 
stand is shown in Fig. 12 and is located on the main 
generator operating deck. It contains gages showing 
the operating conditions of 
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gency can also close the main Johnson valve if the 
turbine gates should become blocked. 

In conclusion the writer would like to state that in 
the design of these units, draft tubes and water pass- 
ages, the manufacturers were given the fullest co-opera- 
tion of the engineers of the Hydro-Electric Power Com- 
mission with the object in view of obtaining the best 
possible results in mecaanical operation, control, speed 
regulation and efficiency developed. 


Fuses and Couductors Easily Selected 
for Motor Groups 
By WILLIAM SHERIFF JONES 


In determining the sizes of wires and cables for 
motor circuits, the required starting current and the 
overload capacity of the fuses, which will protect the 
circuit, should be the deciding factors. The following 
tabulation gives the ratings and time-element overload 
capacities of standard commercial fuses: 


Rated Capacity Time Required to Fuse at 


(Amperes) 150 Per Cent of Rated Capacity 


Standard fuses will carry 10 per cent overload for 
an indefinite length of time. They will fuse at 25 per 
cent overload, but will carry 50 per cent overload for 
the time indicated before fusing. 

For direct-current motors the circuit to the individ- 
ual motor should provide a current-carrying capacity 
at least 25 per cent in excess of that at which the motor 
is rated to operate normally. For alternating-current 
motors the circuit should provide from 50 to 150 
per cent excess, the lower values applying to syn- 
chronous and wound-rotor motors and the higher values 
to those of the squirrel-cage type. 

Where a number of motors are grouped on a single 
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the turbine, adjusting load, 
shutting down the unit or 
changing over to hand con- 
trol; whereas on the control stand are located the air 
control for the brakes and a control lever for opening 
and closing the main Johnson valve. It is therefore 
seen that a single operator from one position can read- 
ily observe the performance of the unit and principal 
auxiliaries and can also start up the unit, adjust the 


; load, change over to hand control or shut down as 


required in regular operation, and in case of an emer- 


Number of Motors 


FUSE CAPACITY IN PERCENTAGE OF TOTAL LOADS 


feeder or main, the current-carrying capacity of the 
feeder or main per horsepower connected becomes con- 
siderably reduced as the number of motors increases. 
The size of the feeder wires required for a group of 
motors is indicated by the accompanying diversity-fac- 
tor curve, This curve shows the maximum average 
demand on the feeder in percentage of the sum of the 
rated full-load currents of the motors connected to it. 
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Steam Traps—Their Selection, 
Installation and Upkeep 


By E. SMILEY* 


able opening for the discharge of condensation. 

This must operate in such a manner as to remove 
the condensation without any appreciable loss of steam. 
The discharge may be controlled by varying the amount 
of the opening or by having the opening intermittent. 
The corresponding classifications of traps are continu- 
ous and intermittent. Traps may also be classified as 
return and non-return. 

Return traps, as the name implies, return the con- 
densation directly to be generated into steam. These 
are particularly adapted to low-pressure heating sys- 
tems and other places where condensation on a large 
scale forms part of the process. In sugar factories and 
salt works, return traps are used extensively because 
the water evaporated from the solutions can also be 
used to good advantage as boiler feed. Non-return 
traps do not provide 
for the return of the 


A TRAP may be defined as an automatically vari- 


ing surface. The best practice is to put a separate trap 
on each steam coil, drying cylinder, steam main, steam 
separator, etc. 

Where the apparatus to be trapped is not yet in- 
stalled, it is important to make a reliable estimate of 
the amount of condensation to be handled. The follow- 
ing data may be useful in this connection: 

For ordinary radiators and direct-heating coils using 
low-pressure steam, the condensation is about * Ib. 
per square foot per hour. For indirect-heating coils 
with forced draft, 2 lb. per square foot per hour is a 
safe figure under ordinary conditions. However, the 
front of the stack may run 50 per cent higher than 
this average. To allow for unforeseen conditions, it is 
good practice to provide sufficient trap capacity to 
handle an average of 3 Ib. and 5 lb. at the front of the 
stack. Table I shows the steam that will be condensed per 


hour by a linear foot 


condensation to the 
steam - generating 
unit. Another way of 
classifying traps is by 
the mechanism for re- 
moving the condensa- 
tion. On this basis 
the various types are: 
Bucket, non-attached 
float, float, tilt, ther- 


the plant. 


A practical knowledge of the selection, installation and 
upkeep of steam traps is highly prized by the engineer who 
values his reputation as the guardian of the coal pile. It 
matters little that the larger equipment is of goo 
and well operated if there are small steam leaks all over 
This article, by a practical expert on traps, 
gives many valuable pointers, one of the most important 
of which is the method of distinguishing the actual 
leakage of steam from the vapor formed by re-evaporation, 


of piping (square foot 
for flat surface or 
pipe over 12 in.) when 
bare and exposed to 
air at 75 deg. F. 
Suppose it is desired 
to know the condensa- 
tion in 80 ft. of 4-in. 
pipe at 150 lb. gage 
pressure. The table 


design 


mostatic, pot, etc. 


The two main factors to be considered in selecting 
traps are (1) the steam pressure at the trap and 
(2): the amount of condensation to be handled. It 
should be carefully noted that the steam pressure de- 
sired is that at the trap, not the boiler pressure or 
the pressure at some point near the trap. Where the 
pressure varies, the trap should have the correct open- 
ing for the higher pressure, yet it should have ample 
capacity to operate on the lower pressure. 

It is foolish to buy a trap by the pipe size with no 
thought as to the quantity of water to be handled. 
Capacity tests of various makes of inch-and-a-quarter 
traps at the Naval Engineering Experiment Station, 
with 250 lb. pressure, showed a variation in capacity 
from 2,300 to 26,000 Ib. per hour. In other words, 
some of the traps had over ten times the capacity of 
others with the same size of pipe connection. The 
discharge under a given pressure is determined, not by 
the pipe size, but by the area of the orifice, which is 
quite a different matter. When steam is on the line 
or piece of apparatus, the simplest way to find the 
amount of condensation is to measure it directly, using 
a graduated measure or bucket and scales. 

In general, it may be stated that unless air and 
water are thoroughly removed, they rest on the bottom 
of the pipe or cylinder and (even though only a small 
quantity remains) greatly decrease the effective radiat- 


*E. Smiley and Company, Engineers. 


gives 1.26 lb. per foot. 
Therefore the total 
hourly condensation is 1.26 X 80 = 101 lb. For flat 


surfaces or curved surfaces of greater diameter than a 
12-in. pipe the last line of the table is used in connection 
with the square feet of bare surface. For well-insulated 
surfaces the condensation will ordinarily amount to only 
20 per cent of that given by the table. 
For steam mains and risers it is customary to mul- 
tiply the estimated condensation by 4, to allow for flood 
conditions. The condensation for steam coils or other 
surfaces submerged in water will depend upon the 
initial and final temperature of the water surrounding 
the coil and the metal of which the coil is composed. 
Table II can be consulted when selecting traps to 
handle the condensation from such apparatus. This 
table may be used in connection with hot-water heat- 
ers, feed-water heaters, steam-jacketed kettles, glue 
pots, submerged boiling coils, etc., and represents the 
condensation under the average operating conditions 
with the surfaces somewhat fouled. Where the sub- 
merged surface of the metal is clean and will remain so, 
multiply the table by 2. With liquids containing 10 to 
25 per cent of solid matter the condensation is about 
25 per cent less than that in the table. In the case of 
thick viscous liquids the amount of condensation ranges 
from one-fifth to one-half that shown in the table. 
On the drying rolls of paper machines using medium- 
pressure steam and running heavy paper or felt, there 
will be about 3 lb. of condensation per hour per square 


= 


foot of heating surface on the wet end of the machine 
after the rolls are once heated. This will decrease to 
about 2 lb. on the dry end. When the paper machine 
is started with the rolls cold, the condensation on the 
wet end is often as high as 5 lb. for the foregoing con- 
dition. The elimination of air from the dryer rolls of 
such machines calls for a larger trap than the condensa- 
tion would indicate. 

Low-pressure and exhaust steam, especially that gen- 
erated from surface water containing much organic 
matter, is likely to have troublesome non-condensable 
gases usually called “air.” A very simple test for the 


TABLE I—STEAM CONDENSED PER RUNNING FOOT OF BARE PIPE 
EXPOSED TO AIR AT 75 DEG. F., POUNDS PER HOUR 


Pipe Gage Pressure, Lb. 5 50 100 150 200 
Size, Temperature 
In. Difference, Deg. F. = 955 223 263 291 313 
1 0.16 0.28 0.36 0.43 0.50 
Wy 0.21 0.38 0.41 0.59 0.68 
2 0.25 0.45 0.59 0.71 0.81 
3 0.36 0.63 0.84 1.00 1.16 
4 0.45 0.79 1.05 1.26 1.45 
5 6.54 0.97 1.28 1.54 1.78 
6 0.64 1.14 1.51 1.82 2.09 
8 0.82 1.47 1.94 2.35 2.69 
10 1.01 1.80 2.39 2.89 3.30 
12 1.19 2.%3 2.82 3.40 3.91 
Flat surface, or 
larger pipe, per sq.ft.... 0.34 0.62 0.82 0.99 1.14 


presence of excessive “air” in the steam lines is to run 
a length of pipe or rubber tubing well beneath the 
surface of the water in a bucket and watch the bubbles. 
Any gases that are not entrained in the water will be 
indicated by the bubbles. 

When a trap is attached to a piece of apparatus using 
superheated steam, care must be taken that the steam 
is not superheated when it reaches the trap, otherwise 
the latter will not operate. Drips on superheated lines 
are necessary to handle such conditions as the prim- 
ing of the boilers. In such cases the connection to the 
trap must have enough radiating surface to insure con- 
densation for the trap to work on. Traps of the 
continuous-discharge type and many of the bucket traps 
require a certain amount of water in the body. If 
superheated steam gets into the trap, it re-evaporates 
the water and causes leakage and wiredrawing. On 


TABLE II—CONDENSATION FROM STEAM COILS 
SUBMERGED IN WATER* 


: . Approximate Weight of Steam Condensed Per 
ae Pee = Square Foot of Submerged Surface, Pounds Per Hour. 


Average Temperature of Wrought Brass Copper 
Water, Deg. F. Iron Coils Coils Coi 
50 9 
100 16 25 29 
150 33 50 57 
200 55 82 93 
250 81 122 138 
300 110 165 190 


* Table from American Radiator Co. 


account of the tendency to wiredrawing with super- 
heated steam and with apparatus operating at high 
pressure with but little condensation, a special metal 
should be provided in the valve and seat. 

The question of scale, dirt and oil is a troublesome 
one with most traps when there is an excess of any 
one of these in the line. Scale is to be expected in 
all systems, especially on intermittently heated surfaces 
where air can get at the pipe interiors when the pipes 
are cold and drained. Dirt and sediment are usually 
encountered when the piping is first made up, and they 
may also come from the action of boiler compounds or 
they may be picked up by the steam in leaky process 
piping. 

The best way to avoid trouble from dirt, scale or 
sediment is to use a strainer like that shown in the 
figure. This is easily made up from pipe fittings and 
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a strip of heavy brass or copper wire screen, made in 
the form of a cylinder so that it will fit in the recesses 
of the bushings. Of course such a strainer requires 
occasional cleaning, but that is a simple matter com- 
pared with cleaning a trap. 

Many traps are provided with blow-off pet-cocks or 
valves so that the traps can be blown down and eleaned 
out periodically. A simpler but less efficient remedy is 
a dirt leg in the piping in front of the trap. This can 
be made up with a tee, long nipple and cap. Excessive 
oil in the line can usually be traced to a faulty oil sep- 
arator in the system. 

The only way to be absolutely sure that a trap is 
clean is by an examination of the interior. In fact, it 
is good practice to inspect traps at least once or twice 
a year. Some large plants have trap inspectors who 
continually make their rounds. 

Coming to the outlet side of the trap, we must con- 
sider the question of back pressure, which may be 
defined as the pressure on 
the discharge side of the 
valve seat, measured above 
atmosphere, against which 
the trap must work. It is 
caused by: (a) A head of 
water; (b) adischarge into 
a receiver under pressure; 
(c) an obstruction in the 
discharge line due to sedi- 
ment, scale or valves; (d) 
pipe friction. Several of 
these causes may be present 
at the same time. 

Although 1 lb. pressure at 
the trap will support 2.4 ft. 
of water at 212 deg., it is 
well to figure back pres- 
sure at the rate of about one pound for every two feet 
of head. This makes a reasonable allowance for fric- 
tion in the pipe and fittings. 

In general, the back pressure should be deducted 
from the pressure on the trap to get the differential 
or effective pressure on the trap, which in turn governs 
the size of orifice to be used or the capacity that can 
be obtained from an orifice of fixed area. 

Not all traps are capable of lifting the discharge 
water. Some non-return traps of the continuous type 
should not be used for lifting with a trap pressure less 
than 3 lb. gage. Above that this type of trap can raise 
about 2 ft. for every additional pound pressure at the 
trap. 

In the case of return traps, the capacity is in propor- 
tion to the head above the boiler-water line. For ex- 
ample, if the trap chamber, under given conditions of 
pressure and piping, is located 4 ft. above the boiler- 
water line, a change of 1 ft. in the level will make a 
change of 25 per cent in its capacity. 

In order to decrease the head due to friction, return 
traps should be placed near the boiler. However, if 
the location does not permit this, the difficulty may be 
largely offset by using larger discharge lines than the 
trap sizes call for and by avoiding the use of closed 
valves in these lines. It is well also to keep in mind 
that where a return trap is somewhat under size and 
the pressure of inlet will permit, a higher elevation 
of the trap will increase the capacity. 

Return traps may be located below the boiler to be 
fed, so that low-pressure returns will flow into them, 
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provided that steam at a higher pressure than that in 
the boiler to be fed is available from some other 
source. This is required in order to discharge the trap 
to the boiler. However, it may be arranged to have 
the receiving trap discharge into an elevated tank fitted 
with a steam connection and a valve connected to and 


TABLE III—VOLUME OF RE-EVAPORATION FROM WATER DIS- 
CHARGED BY A CONTINUOUS (FLOAT) STEAM TRAP TO THE 
ATMOSPHERE. 


Ratio By Volume 
Of Vapor Discharged 


Gage Pressure At Trap Per Cent Re-evaporation To Discharged Water 

5 1.6 26 

10 2.9 47 

20 4.9 82 

40 7.8 136 

50 9.0 158 

100 13.3 246 

150 16.3 313 

200 18.7 370 

250 20.7 418 


operated by the trap. This is so laid out that when 
the trap is discharging there is no pressure on the ele- 
vated tank, and while the trap is filling the elevated 
tank is under steam pressure and discharging the 
water into the boiler. 

It is also important to know whether’ the discharge 
from non-return traps is into a vacuum return, be- 
cause every 2 in. of vacuum is equivalent to an addi- 
tional pound pressure 
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will claim that there seems to be more vapor or steam 
rising from the discharge than would be caused even by 
re-evaporation. This feeling is generally due to the 
fact that few people appreciate how great a volume of 
vapor may be caused by the re-evaporation of a com- 
parativeiy small amount of liquid. Table III has been 
compiled to enable the reader to form a picture of the 
volume of vapor given up by a certain amount of water 
under certain conditicns. 

It will be seen that this is much greater than one 
would ordinarily expect without actually figuring the 
problem. In fact, with continuous-flow traps re-evap- 
oration indicates a normal and efficient trap discharging 
the condensation as quickly as it receives it. If this 
discharge is returned to a feed-water heater, more heat 
is saved than if the discharge from the trap were at 
a lower temperature. 

The fairest and surest way of determining whether 
a trap leaks steam, is the simple little test outlined be- 
low. Run a length of pipe from the discharge well 
below the surface of water in a bucket about half full 
of water. In case the discharge is more than 300 lb. 
per hour, a more accurate test can be made with a 
larger container, such as a barrel about half full of 
water. The test is started with cold water below the 
temperature of the 


on the trap. For ex- 
ample, with 1 lb. pres- 
sure at the trap, and 1. 


SOME DON’TS 


room and continued 
until the water is 


10 in. of vacuum, the 
pressure differential 
at the valve would be 
6 Ib., and an orifice 
with the proper area 
for this pressure 
should be used. Fur- 


Don’t buy a trap that is impossible for the average man 
to repair. (Interchangeable valves and seats are a 
commendable feature). 


Don’t allow traps to be placed in inaccessible locations. 


Don’t fail to have traps so connected that a quick and 
accurate test may be had for leakage. 


Finally, don’t fail to keep a systematic record of trap 


heated to a tempera- 
ture about as much 
above that of the room 
as it started below. 
This tends to equalize 
any error due to radi- 
ation, etc. Where the 
rate of flow is less 


thermore, certain 
traps have special! 


inspection. 


than 300 lb. per hour, 


the weighing should 


orifices for vacuum, so 


that in selecting a trap it is well to include the data on 
a vacuum return. 

High-pressure traps should not in general discharge 
into sealed return pipes under a low pressure, as the 
breaking into steam (or flashing as it is called) of the 
high-temperature water upon release will cause snap- 
ping and water hammer in the pipes. It is usually best 
for all traps, when the condensation is to be saved, to 
discharge into a vented receiver above the water line. 
This prevents any backing up or water hammer, and 
also gives an opportunity to detect severe steam leakage 
by an inspection of the outlet to the vent pipe leading 
from the trap. 

Many a perfectly good trap has been scrapped and 
many a good new one never bought on the ground that 
it leaked steam. For the benefit of those who may not 
yet be familiar with re-evaporation, it should be pointed 
out that when a trap is connected to a steam line or 
apparatus containing steam at 100 lb. gage pressure, 
the temperature of the water in the trap, just before 
it is discharged, is about 338 deg. At atmospheric 
pressure water boils at 212 deg., so that when water 
whose temperature is over 212 deg. is forced out 
through the trap outlet into a space under atmospheric 
pressure, it will naturally boil or evaporate until its 
temperature drops below the boiling point—that is, 212 
deg. This boiling or re-evaporation causes the vapor, 
which is sometimes mistaken for steam leakage. 

Occasionally a person, while admitting the foregoing, 


be carried out to 
ounces, as the flow is taken for only a short time. With 
a greater flow the usual platform scales are accurate 
enough. 

The data required are as follows: Initial tempera- 
ture and weight of the water in the pail; final tem- 
perature and weight of the water. The gain in weight 
represents the hot water or hot water and leaking steam 
that has come from the trap. By use of the steam table 
it is possible to figure how much heat the trap exhaust, 
if all water, could give up to the water in the pail. If 
the actual heat gained by the water in the pail is more 
than this, it shows that there is some leakage of steam. 
The following is an example of how this is figured: 


Weight of container and cold water. 14]b. 02 
Increase in temperature, 40 
Steam pressure (gage at trap), lb. . 
Heat in | Ib. of discharged water at steam temperature, pape 308.8 
Heat in | lb. of discharged water at end of test * aie Bt... ‘ 58 
Heat given up by 1 Ib. of discharge water, 250.8 
Weight of water required to bring in actually + 8), 
Weight of water ‘actually discharged, Ib.. 1.62 


Report: Trap does not leak steam, as s the weight ad water ‘actually found is 
greater than the weight required. 


For plants where the traps are subject to excessive 
vibration the following are desirable features of con- 
struction and installation: 

1. Strong construction with properly designed gasket 

joints which may be kept. tight without difficulty. 


2. Inlet and outlet connections in the body of the 

trap. 

3. Outlet valve located above the bottom of trap 

where it is not likely to become clogged. 

4. An accessible inlet strainer. 

5. Power valve-operating mechanism. 

6. Gage glass or other device for easily determining 

whether trap is operating properly. 

7. Connection to the lines with unions and with by- 

passes around most traps. 

A general rule on the location of a trap is to keep 
it below the lowest water level in the unit it is drain- 
ing. This keeps the discharge line free of condensation 
when the pipes get cold on intermittent service, and 
thereby decreases the possibility of water hammer. 

Traps that are outside and likely to be injured by 
freezing should be insulated and located as near the 
heating unit as possible. Their discharge lines should 
also be automatically drained in case they rise above 
the lowest water level of the trap. 
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denser and under the somewhat light refrigeration load 
of these seven colder months, had a temperature suf- 
ficiently low to permit refrigeration at pressures not to 
exceed 60 atm. (900 Ib.). 

In the five summer months, the temperature of the 
municipal water supply ranges from 70 to 80 deg. F. 
and with the increased refrigeration load incident to 
maximum, demand for air cooling, condensing was 
difficult and expensive owing to the high pressure of the 
gas. In addition its near approach to the critical tem- 
perature (88.4 deg. F.) caused much loss through im- 
perfect liquefaction, resulting in reduced refrigeration 
efficiency as well as reducing the output of the plant 
when the demand was greatest. 

Under instructions to inquire into the feasibility of 
developing a sufficient supply of relatively cold water 
for the condensers, it was necessary first to determine 
the approximate volume of water required and to obtain 
data as to the quality, temperature and volume of water 


This prevents the condensation from u 30 ~ — 
flowing back into the traps when ANS la: 
the pressure is taken off. It is of NIN A= 44 
primary importance that they be 2 40 47 
accessible for periodic inspection. \ NAS 

An inspection of many a trap would Wd A= 56 

reveal a loss of steam that would A= 59 

quickly repay the repair or replace- ‘£55 \\ 

ment of the present trap. At100lb. KAN 

68 

pressure, 14,000 lb. of steam will \ = 

waste to the atmosphere in six days 65} = SIN lad 

of nine hours each through a leak 2 70 | 100 tons per day ee ee eee 

having an area of 3', sq.in. With A= Temperature of | 

this would mean $7 a week loss, so 
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to pay for a whole new trap. 

A change of engineers in a large 
manufacturing plant was attended 
by a saving of $200 per month in the coal bill, due to 
overhauling a family of 50 steam traps. This depart- 
ment alone was the undoing of the former engineer, 


who unfortunately believed the tales concocted by his 
repair crew. 


Condenser-Water Supply for 
CO, Refrigerating Machines 


By A. E. KIMBERLY 


Carbonic anhydride refrigeration is usually under- 
stood to require cold condensing water. While water of 
low temperature is undoubtedly highly desirable, as 
pointed out by Prof. Macintire, in Power, Jan. 3, 1922, 
partial liquefaction of the compressed gas can be se- 
cured with cooling water at temperatures as high as 80 
or 90 deg. F., although, of course, at reduced efficiency. 

To develop a supply of ground (well) water, the author 
was recently retained by a hotel company operating two 
carbon-dioxide machines, one of 25 and one of 45 tons 
daily capacity. These machines, driven by Corliss 
engines, furnish the refrigeration required by ice and 
ice-cream making, food chilling and air cooling for the 
dining rooms, assembly halls, lobbies and engine room. 

For about seven months of the year municipal water, 
a filtered supply from a river, was used over the con- 


Gallons per Minute 


FIG. 1. COOLING WATER REQUIREMENTS FOR CO, SYSTEMS 


available from underground sources in the vicinity of 
the hotel. 

In directing inquiry into the question of quantity, a 
matter on which it appears but little has been written 
with respect to refrigerant condensing, a formula was 
developed converting the well-known relation 200 B.t.u. 
per min. per ton of refrigeration per day into volume 
of water. The volume of condensing water depends, of 
course, upon the temperature of the condensing water, 
the pressure of the gas and the load, and may be 
expressed by the formula: 


7 = 8.34 (a — y) 
where x = Gallons of cooling water per minute; 
y= Temperature of water entering condensers; 
a = Temperature of discharge water; 
b = Refrigeration load in tons per 24 hours; 
C = A coefficient. 

The coefficient C takes into account the heat produced 
in the compression of the gas. This heat must, of 
course, be abstracted by the cooling water in addition 
to the heat of vaporization of the refrigerant. The 
value of C is variable and dependent upon the pres- 
sures maintained in the condenser and in the brine coils, 
the greater the difference in these pressures the higher 
its value. Assuming that the pressure in the conden- 
ser varies from 800 to 1,000 lb. absolute and that the 
pressure in the brine coils varies from 300 to 500 lb. 
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absolute, the value of C will vary from 1.11 to 1.36. as 
shown by the following: 


Cond. pres........ 800 800 800 965 965 965 1,000 1,000 1,000 
Coil pres.......... 300 400 500 300 400 500 300 400 500 


Since these ranges of pressure correspond to usual 
operating conditions, an average value of C of 1.25 is 
sufficiently accurate for all practical purposes. 

For a given refrigeration load it is essential that at 
least sufficient water be supplied to the condensers to 
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FIG, 2. RELATION OF PRESSURE AND TEMPERATURE OF 
CARBON DIOXIDE 


abstract the aforementioned quantities of heat, main- 
taining at the same time the particular pressures 
desired on the high and low sides of the compressor. 
In this connection, it should be noted that the tempera- 
ture of the condensed gas is usually from 8 to 12 deg. 
F. higher than that of the condenser tail water, and 
due allowance should be made when computing the 
volume of water required. 

To simplify these computations, the chart in Fig. 1 is 
presented showing the relation between the variables in 
the foregoing equation with the exception of the coef- 
ficient C. Hence, the values obtained by the use of this 
chart should be multiplied by 1.25. To illustrate the 
application of the chart, in connection with the chart of 
carbonic anhydride properties shown in Fig. 2, assume 
a load of 50 tons per day, a temperature of condensing 
water of 54 deg. F., and a maximum pressure of 975 lb. 
From the chart of properties of carbonic anhydride, 
Fig. 2, the temperature at 975 lb. is 82 deg. F., and 
allowing 8 deg. difference, the discharge water tempera- 
ture is 74 deg. F. The quantity of cooling water as 
shown by the chart in Fig. 1, is 60 gal. per min. and 
multiplying by the coefficient C. 75 gal. per min. for a 
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50-ton load. Similarly, for other temperatures and 
pressures the volume of water can readily be determined 
for any refrigeration load. 

A decision was finally reached that the limestone be- 
neath the hotel would furnish an ample supply of water 
of relatively low temperature, satisfactory at least for 
condensing purposes. Arrangements were accordingly 
made for well drilling, and an 8-inch hole was drilled to 
a depth of 176 ft., entering the rock for a distance of 
44 ft. The well was successful and supplies about 135 
gal. of water per min. at 54 to 55 deg. F. 


Welding Underground Steam Mains* 


Although welded pipe joints for underground steam 
construction are not the general rule, several district 
heating companies have used them and predict a coming 
field for them. The advantages claimed for welded 
joints over the ordinary screwed joints are as follows: 
One welded joint takes the place of two screwed connec- 
tions. The welded joint, properly made and tested, 
should require no maintenance during the life of the 
pipe. In laying larger sizes of pipe with screwed joints, 
difficulty is often experienced in lining up the pipe and 
there is always the danger of getting the threads 
crossed. These difficulties are not encountered in weld- 
ing. The application of sectional covering gives less 
trouble and is neater and more compact on welded pipe. 

In making butt welds, one of the most important pre- 
cautions is to space the pipe properly so that there will 
be no failure at any point to penetrate thoroughly the 
full thickness of metal with the weld. Far better to 
have the weld protrude beyond the inner surface than 
to lack complete penetration. To insure the best weld, 
the pipe should be beveled carefully at an angle of from 
30 to 45 deg. with the horizontal axis, leaving a square 
end of about one-quarter the full thickness of the pipe. 
After spot-welding in four to six places around the 
pipe, sufficiently strong to maintain its position, the 
inner bead should be made with care in connecting the 
inner circumference, following with the second bead or 
reinforcing weld. The thickness of the reinforcing 
weld depends somewhat on the pressure to be carried in 
the line, but it seems rather inconsistent to build up the 
weld much thicker than the pipe itself. 

Whenever practical, welding should be done on the top 
surface. Rollers may be used and the pipe turned by 
helpers with chain tongs. This will facilitate the weld- 
er’s work. When an expansion joint or a valve is to be 
installed, it is necessary for the welder to work around 
the pipe as it lies in the trench. 

An overhead weld must be made in welding the bot- 
tom of the pipe, and this may be accomplished success- 
fully when welding electrically by increasing the current 
to drive the metal in. For turns in the line, pipe bends 
anchored at both ends are used. 

The general method of testing welded pipe is by 
hydraulic pressure. It has been found that an imperfect 
weld will show a water leak under little pressure. After 
the hydrostatic test it is advisable to turn steam under 
pressure into the line to test for expansion. 

The cost of electrically welding pipe is dependent 
largely on the conditions under which the work must be 
done, but a price of from 30 to 50 cents per lineal inch 
is a fair average, including labor for handling pipe. 


*Excerpts from report of the Underground Construction Com- 
mittee, National District Heating Association, Cedar Point, Ohio, 
June 20-23, 1922. 
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Locating Faults in Direct-Current Armatures— 


Short-Cireuits in 


Groups of Coils’ 


Effects of a Short-Circuit in a Group of Coils in Armature 
Windings—Methods of Locating the Faults 


By B. A. 


ings so as to involve only a single coil as discussed 

in previous articles, or these defects may include 
a number of coils. The latter will be the subject for 
consideration in this article. Where only one or two 
coils are short-circuited in a winding, the only effect 
noticeable is excessive heating of the coils, which may 
cause the insulation to smoke in a very short period 
of operation, or, if not discovered in time, will cause 


G ines 0 as to in may occur in armature wind- 
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a voltage will be generated in the coils in the direction 
of the arrows shown on the coils. Assume that a 
short-circuit occurs between coils 8 and 13 at X; this 
will create a close circuit for coils 9, 10, 11 and 12, 
as may be seen by following out the circuit. This 
circuit starts at X and is down the top side of coil 
13 to lead c, then through coils 12, 11, 10 and 9, then 
up lead d into the lower half of coil 8 and to X, thus 
completing the circuit. Part or all of coils 8 and 13 
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FIG. 1. PARALLEL WINDING SHOWING HOW CURRENT FLOWS IN A GROUP OF SHORT-CIRCUITED COILS 


complete destruction of the insulation on the defective 
coil and injury to other coils in proximity to the 
faulty one. 

Where a number of coils are involved in the fault, 
not only will the coils be heated, but the machine will 
act as if it were heavily overloaded. When starting, 
if the machine is a motor, the armature will revolve 
slowly with a jerky motion and will draw a heavy 
current from the line, which will cause the starting 
resistance to become abnormally hot. If an attempt 
is made to cut the resistance out of circuit, the pro- 
tective device will open. With a generator the prime 
mover will give every indication that it is starting the 
machine under a heavy overload. However, with either 
a motor or generator a section of the winding will in- 
crease to an abnormal temperature, and to those familiar 
with such symptoms there can be little doubt as to 
the cause of the trouble. 

In Fig. 1, if the winding is moving in the direction 
of arrow K and the field poles are above the winding, 


*All rights reserved. 


may be involved in the fault, depending upon how the 
defect is made between the two coils. If the contact 
resistance between coils 8 and 13 at X is low, a heavy 
current will circulate in the coils involved in the fault, 
even at low speeds, which will produce a strong retard- 
ing effect in the armature and will cause the machine 
to act as if overloaded. 

When a current is passed through the parallel wind- 
ing, Fig. 1, to locate the defect with a low-reading 
voltmeter, as indicated in Fig. 2, if a metal-to-metal 
contact is made between coils 8 and 13 at X, little or 
no current will flow through coils 9, 10, 11, and 12. One 
circuit through the winding is from the brush on 
segment 7 through coils 6, 5, etc., to coil 1 and lead G, 
then through coils, 24, 23, etc., to coil 19 and the neg- 
ative brush on segment 19. The other circuit is through 
coils 7 and 8 to X, then up around through coil 13 to 
segment 14, through coils 14, 15, etc., to coil 18 and 
segment 19 and the negative side of the line. If the 
contact resistance is comparatively high at X, consider- 
able current may flow in coils 9, 10, 11 and 12, so that 
when readings are taken on these coils with the milli- 
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voltmeter the deflection may amount to a considerable 
part of normal. 

Assume that the only defect in the winding is that 
at X, then if readings on the millivoltmeter are taken 
on, say, segments 18 and 17, 17 and 16, 16 and 15, 
15 and 14, they will be normal, say three-quarters the 
way across the scale. Now when a reading is taken 
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lifting the leads from the segments where the low 
readings are obtained and then raising the top side 
of the coils, to which the leads connect, until the fault 
is found. 

With the series winding a short-circuit between coils 
or leads will cut out two groups of coils. For example, 
in Fig. 3, assume that there is a short-circuit between 
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FIG. 2. METHOD OF TESTING FOR A GROUP OF SHORT-CIRCUITED COILS IN A PARALLEL WINDING 
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FIG. 3. SERIES WINDING SHOWING EFFECTS OF A SHORT-CIRCUIT BETWEEN COIL LEAD 


on segments 14 and 18, the deflection obtained will 
depend upon how much of coil 13 is involved in the 
fault. If only a small part is at fault, then the throw 
of the needle on the scale will be near normal, where 
if nearly all the coil is included in the fault the reading 
will be low. Low readings will also be obtained on 
coils 12, 11, 10 and 9, showing that this group of coils 
is short-circuited. Finding the actual defect involves 


the leads of coils 10 and 13 at X. With the armature 
moving in the direction of arrows K, voltage will be 
generated in the coils as indicated by the arrows on the 
coils. The short-circuit at X provides a close circuit 
in the winding from X through coils 13 and 25 to l’ andl 
then through coils 12, 24, 11, 23 and 10 back to X, 
thus completing the closed circuit. The voltage gen- 
erated in the coils will cause a heavy current to circu- 
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late and produce .ne conditions of an overload on the 
machine as well as heating of the coils, as explained 
for the parallel winding. It will be noted that instead 
of one group of coils being short-circuited as in the 
parallel winding, there are two groups in the series 
winding, Fig. 8. As it works out in a series winding, 
there will be one group of coils short-circuited for each 
pair of poles. 

If current is passed through the winding from an 
outside source, as in Fig. 4, so as to locate the faults 
with a low-reading voltmeter, there will be a section 
of the commutator for each pair of poles that will give 
a low deflection on the instrument. In tracing out the 
circuit, in Fig. 4, it will be seen that the fault at X 
provides a circuit from segment 7 to segment 16 instead 
of through coil 13 to segment 19. This cuts coils 13, 
25, 12, 24, 11, 23 and 10 and leaves segments 4, 5, 
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commutator, in the direction of the other lead from 
coil 10, the pitch of the coil leads on the commutator. 
In this case the count would be 1 to 13 to the right.. 
Calling No. 4 segment 1 and counting to the right 13 
ends on segment 16 to which the other lead of coi: 
10 connects. Now if both leads are lifted from seg- 
ment 16, the bottom lead can be tested with a test 
lamp to the top lead taken from segment No. 4. After 
it has been ascertained that the two leads of one coil 
have been located, this coil should be tested to the rest 
of the coils, to see that it is not short-circuited to some 
of them. This is done by connecting one lead of the 
test circuit to one of the coil’s leads—for example, the 
lead lifted from segment 4—and with the other test 
lead test on the other segment such as 5, 6, 7, 3, ete. 
If no light is obtained, then lift the top lead srom seg- 
ment 5 and both leads from segment 17, and with one 
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FIG. 4. METHOD OF TESTING FOR A GROUP OF SHORT-CIRCUITED COILS IN A SERIES WINDING 


6, 17, 18 and 19 at a low potential so that when readings 
are taken on these bars the deflection on the meter will 
be small, thus indicating that two groups of coils are 
short-circuited in the winding, generally referred to 
as a short-circuit on the quarter. In a six-pole winding 
there would be three groups of bars on the commutator 
from which a low reading would be obtained, and in 
an eight-pole series winding there would be four groups 
of segments giving a low-reading when a group of 
coils is short-circuited in the winding. 

After the groups of segments that give the low read- 
ings have been located, then the top leads connecting 
to these bars may be lifted, also from an adjacent 
bar on each side of those giving the low reading. If 
the defect is between coil leads, as at X in Figs. 3 
and 4, the place where the insulation is defective should 
be easily found. Should the fault be between the coils, 
it will be a case of lifting the leads from the bars and 
testing each coil to all the rest. 

The foregoing test can be made by lifting, say, the 
top lead from segment 4 and then counting around the 


test terminal on the lead from segment 5, test the 
coil for short-circuits between it and the other coils in 
the winding. 

Suppose that instead of the fault being between the 
leads of coils 10 and 13 at X, it is between the coils 
at Y. Then if coil 10 is isolated by disconnecting its 
leads from commutator bars 4 and 16 and one terminal 
of a test circuit is connected to one of the coil’s leads 
and the other test terminal is placed on segment 7, 
the circuit will be completed through coil 10 to Y and 
then through coil 13 to segment 7 and the lamp will 
light. Of course a light would also be obtained on 
practically all of the other segments in the commutator; 
nevertheless, the fact that a light is obtained from coil 
10 to the others when its leads are isolated from the 
commutator, shows it to be one of the defective coils, 
after which it should be an easy matter to find the 
actual location of the fault. The next article will deal 
with the location of open circuits in parallel and series 
connected windings with a low-reading voltmeter or 
with a telephone receiver. 
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variety of conditions with respect to lubrication. 

There are many factors to be taken into consider- 
ation in the selection of a suitable oil, and each must 
be weighed carefully if satisfactory results are to be 
secured. Although the influencing factors are the 
same, the order in which they are investigated depends 
upon whether the question is one of designing a new 
bearing to give minimum friction or one of selecting 
a suitable lubricant for an existing engine. It is in 


Te bearings of steam engines present a wide 


this latter situation that most of the readers of Power 
will be interested, and this phase of the subject will be 
considered. 

The first point to take into account is the method of 
Are the bearings lubricated by a squirt 


lubrication. 


KEEPING WATER OUT OF ENGINE FRAME 


can, drip cup, manifold reservoir, ring oiler, splash sys- 
tem, gravity or force feed? When any one of these 
methods is used, does it provide perfect or only partial 
film lubrication? 

The first three methods in most instances will not 
build up and maintain a perfect lubricating film be- 
cause the small quantity of oil supplied to the bearings 
is not sufficient to keep the clearance space full, on 
account of oil leakage from the ends of the bearing. 
Hence the shaft is not fully supported on a film of oil, 
and conditions of partial or so-called greasy friction 
must exist. A lubricant should have a viscosity suffi- 
ciently high to induce wedge action and to remain in 
the bearing as long as possible. 

The last four methods of applying the lubricant, if 
properly arranged, will furnish an ample supply of oil 
to maintain a perfect oil film, provided the mechanical 
conditions and the viscosity of the oil are such as to 
permit it. Generally speaking, the oil should have the 
lowest viscosity that will form and maintain the lubri- 
cating film with a sufficient margin of safety. An un- 
necessarily high viscosity will increase the frictional 
losses within the bearing and raise the steam consump- 
tion. To many engineers this may seem to be a very 
small source of loss, but it actually amounts to as 
much as 50 per cent of the total bearing friction loss 
when an excessively heavy oil is used. It is a common 
occurrence to lower bearing temperatures by the use 
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The Problem of Lubricating 


Steam-Engine Bearings 
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of a low-viscosity oil, and of course the frictional losses 
are correspondingly reduced. 

As was explained in Power, April 18, the formation 
of the oil film is dependent upon a large number of 
factors—r.p.m., load per square inch, bearing clear- 
ances, oil grooves, the quantity of oil supplied, ete.—- 
so that it is quite impossible to make any specific recom- 
mendations that will apply to all cases. However, most 
engines equipped with circulatory systems can be 
lubricated with an oil of between 150 and 200 seconds 
Saybolt viscosity at 100 deg. F. When the drip cup 
or similar appliance is used, it is frequently necessary 
to raise the viscosity to 250-300 seconds, and sometimes 
when speeds are low, loads high, or bearing clearances 
are very large, it is necessary to use viscosities as high 
as 450-500 seconds. 

Because of the low speed at which most steam en- 
gines operate, the formation of a perfect oil film is a 
rather difficult matter, unless all conditions are prop- 
erly adjusted. On this account the circulatory system 
is of great advantage in securing best results because 
it furnishes a large volume of oil to all the bearings. 

The oil on a steam engine is subjected to one form 
of contamination which most other oiling systems do 
not have to take care of. This is the contamination due 
to admixture of condensed steam carrying emulsified 
cylinder oil. When a steam cylinder is properly lubri- 
cated the water leaking through the stuffing box will 
carry emulsified cylinder oil into the crankcase, yar- 
ticularly if a compounded oil is used. This emulsified 
cylinder oil and water has a great tendency to emulsify 
the rest of the engine oil in the system. The high 
viscosity of the cylinder oil also raises the viscosity 
of the engine oil, and the increased viscosity, together 
with the content of emulsified animal oil, causes the 
engine oil to deteriorate rapidly. A greater load is 
placed on the cleaning apparatus, and the loss of good 
oil which has been partly emulsified is increased. Spe- 
cial arrangement of filters and separators is frequently 
required in order to maintain the oil in a proper 
condition. 

To avoid these troubles, many engine builders have 
equipped their engines with a double stuffing box or 
bulkhead to prevent this water and oil from getting 
mixed with the engine oil, as shown in the illustration. 
The water is drained away and the engine oil remains 
in much better condition. The bulkhead has the addi-. 
tional advantage of preventing the engine oil from 
splashing up against the hot cylinder head, which would 
cause increased evaporation and decomposition of the oil. 

When the engine crankcase is not completely inclosed, 
there is likely to be loss through splashing of oil out 
onto the floor and through increased evaporation. The 
warm temperature within the crosshead guide barrel 
and the crankpit, together with the splashing of the oil, 
increases the evaporation, and unless the vapor is held 
within the crankcase, it will float out into the engine 
room. Sometimes the roof trusses will be covered with 
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drops of oil that have condensed from the vapor in the 
engine-room air. If there is no bulkhead to keep the 
oil off the cylinder head and to keep out the leaking 
steam, it is sometimes quite difficult to inclose the 
crankcase completely, on account of the high tempera- 
tures that may develop, and it is necessary to have a 
circulation of air to keep things cool. 

When the circulatory system is provided with efficient 
filters and separators, a good grade of red engine oil 
can be used very satisfactorily, the viscosity depending 
upon the individual engine conditions. If the capacity 
of the system is small, the rate of circulation rapid or 
the contamination from moisture and other foreign 
matter large, better results can be secured from the 
use of a filtered engine oil. The filtered oil will sepa- 
rate more readily from contaminating matter, its rate 
of decomposition will be lower, and the oil will remain 
in good condition for a longer period. 


MANY ENGINES NOT EQUIPPED WITH 
FILTERING APPARATUS 


Many of the inclosed crankcase splash-lubricated en- 
gines are not equipped with any sort of filtering ap- 
paratus, and the oil never gets cleaned at all except 
when the engine is shut down. Then some of the mois- 
ture and sediment will separate, but it is usually stirred 
up again as soon as the engine is started. An oil for 
such a system should be as highly filtered and as care- 
fully refined as a steam turbine oil. In fact a turbine 
oil is frequently used. The viscosity should be the 
very lowest that can be secured and still have a suffi- 
cient margin of safety. The low viscosity permits of 
the rapid separation of the moisture and the foreign 
material. 

Such engine systems should be completely drained 
out at intervals and the crankcase washed out with 
kerosene and finally with a little of the fresh oil. 
Many of these engines are in use in boiler plants, and 
quantities of coal dust find their way into the crank- 
case. The coal dust, together with the condensed water 
leaking past the stuffing boxes, forms a bad emulsion 
which quickly destroys the bearings. 

One other factor must be considered and that is the 
pour test of the oil. In a few instances engines are 
located out of doors, exposed to low temperatures of 
winter weather. If one of these engines is shut down 
occasionally so that the oil is not warmed from the 
cylinder, the oil in the crankcase will congeal and fail 
to lubricate when the engine starts to run again. The 
oil should have a sufficiently low pour test so that it 
will remain fluid at the lowest temperatures encoun- 
tered. 


The Engineering Research Division of the University 
of Texas reports that recently it was requested to inves- 
tigate the quality of the concrete foundation that a 
central station had put in for a new 750-hp. Diesel 
engine. It was found that the concrete, which was 
about three months old, had a compressive strength of 
720 lb. per sq.in. The mix was found to have been made 
of one part of cement to eight parts of pit-run sand and 
gravel. A test in the laboratory showed that by screen- 
ing this pit-run material over a }-in. mesh screen and 
recombining the fine and the coarse materials so as to 
produce a 1:3:5 mix, the strength of the concrete at 
28 days was increased 128 per cent over that obtained 
from a 1:8 pit-run mix, while the quantity of cement 
per cubic yard of concrete was increased only 20 per cent. 
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Silences Suction Noises 
of Air Compressors 


An interesting noise problem was recently solved at 
the water-pumping plant of the Borough of Allenhurst, 
New Jersey. At this plant compressed air is forced 
into the top of standpipes to furnish the pressure for 
the distribution of the water supply of the borough. 
Two large, electrically driven compressors are in use, 
and the “snore” of the suction of these compressors 
was so loud that legal complications were threatened. 
Two six-inch Maxim silencers were obtained and fitted 
to the outdoor ends of the suction pipes. The trouble- 
some noise was entirely overcome and with no 
“wiredrawing” of the intake air. 

The air flow in this case was inward from the at- 
mosphere toward the intake-valve chambers, while the 
noise-wave movement was outward from the intake 
valves toward the atmosphere. Thus the air was going 
one way while the noise waves were coming the other 


SHOWS SILENCERS INSTALLED ON THE AIR-INTAKE 
PIPES OF COMPRESSORS 


way. This condition is, of course, very different from 
what happens in the exhaust of an oil engine, where 
these silencers are most frequently used. In the case 
of the oil engine both the noise waves and the gas flow 
of the exhaust are outward from the cylinder to the 
atmosphere. 

In the case of an air-compressor suction the noise is 
caused by the fluttering of the intake valves. The 
latter are usually spring-seated, and during the suction 
stroke they lift and seat, or “flutter,” which gives rise 
to a very loud “snore.” This “snoring” noise travels 
out from the place of origin at the velocity of sound, 
which is approximately 1,100 ft. per sec., and against 
the current of incoming air. The latter has a velocity 
of only approximately 200 to 400 ft. per sec., so that 


the sound waves have no difficulty in gaining the 
outer air. 


In a discussion on Planimeters appearing in the May 2 
issue of Power the statement was made that the Coffin 
averaging instrument reads average height only and 
will not measure areas. This is incorrect as the original 
Coffin machine and the improved design, known as the 
Ashcroft, measure both heights and areas. 
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Indicator Diagrams of Compound 
Engines" 


where the expansion is carried out in more than 
one cylinder. However, among engineers the 
word compound is often limited to those engines where 
the expansion is divided into two stages. Other stage 
expansions are triple- and quadruple-expansion engines. 


Crier ie engines include all types of engines 
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FIG. 1. SCHEMATIC ARRANGEMENT OF TANDEM- 
COMPOUND WITHOUT RECEIVER 


The compound engines are classified as with receivers 
and without receivers, the latter being the Woolf 
engines, brought out in Germany and no longer used to 
any extent. In the United States the best-known 
engine without receiver was the single-acting compound 
engine. Certain tandem-compound high-speed engines 
have very small receivers, but still do have low-pressure 
admission and exhaust valves. 

The compound engines may be separated into the 
tandem- and the cross-compound groups. The tandem 
engine, Fig. 1, has the two cylinders mounted on one 
frame, a common piston rod being used. Obviously, the 


Receiver 


FIG, 2. CROSS-COMPOUND WITH RECEIVER AND CRANKS 
AT 90 DEGREES 


piston position in the respective cylinders are identical 
for any crank angle. 

The cross-compound engine usually has the cranks set 
at 90 deg., with the high-pressure crank ahead of the 
low-pressure crank, as in Fig. 2. Other crank angles, 
such as 45 and 120 deg., are used. The cranks of large 
engines are never set at 180 or 0 deg., for this causes 
the maximum pressures to occur in both cylinders at 
the same time. This would give rise to large variations 
in the torque exerted on the shaft, and a large flywheel 
would be required to minimize the effect of these large 
fluctuations. A nymber of English high-speed engines 
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do, however, have the cranks set 180 deg. apart, but 
these engines have the cylinders side by side and the 
crank arrangement makes a better-balanced engine. 

The triple-expansion engine is built as a_ three- 
cylinder unit or with one high, one intermediate and 
two low-pressure cylinders. This latter arrangement 
decreases the weight of the low-pressure element and 
by proper arrangement of the four cylinders the pres- 
sures in the engines are better distributed. 

The type of compound engine has a considerable 
effect on the shape of the indicator diagram. For this 
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FIG. 3. DIAGRAMS OF TANDEM-COMPOUND WITHOUT 
CLEARANCES 


reason it is weil to study the prevailing types and see 
what manner of diagram is to be expected. In Fig. 1 is 
shown diagrammatically a tandem-compound without 
clearance and without a receiver. If steam be admitted 
into the high-pressure cylinder which is here taken to 
have a total volume of one cubic foot, through the 
steam valve B, Fig. 1, the piston will be forced to the 


pressure 


FIG. 4. TANDEM-COMPOUND ENGINE 


right giving the steam and expansion lines AB and BC 
in Fig. 3. In the figure the high-pressure diagram has 
been reconstructed to correct for the spring scale. At 
the end of the stroke we have one cubic foot of steam in 
the high-pressure cylinder. The pressure at C may be 
found by the PV — constant equation as follows: If 
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FIG. 7. CHANGE IN LOAD BY VARYING BOTH CUTOFFS 
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cutoff occurs at } stroke, there is j cu.ft. of steam ad- 

mitted at the initial pressure. Assuming this to be 120 

lb. absolute, we have = PrVe, or 120 K = 

1 X< 30. The pressure at C is, then, 30 lb. absolute. 

Assume the valve A to be opened, allowing the steam to 

enter the low-pressure cylinder. When the pistons have 

moved one-fourth of the return stroke, we have in the 

high-pressure cylinder } cu.ft. of steam and in the low- 

pressure a volume equal to one quarter of its stroke 

volume. If the cylinder ratio is 4 to 1, the total low- 
pressure cylinder volume is four times that of the high- 
pressure cylinder, or 4 1— 4 cu.ft. Since the piston 
has moved one-fourth of its stroke, the space in the low- 
pressure cylinder filled with steam will be 4 & + = : 
cu.ft. We have then a total volume in both cylinders of 
1 + ? = 12 euft. The pressure at this point in the 
stroke, since it was 30 lb. at a volume of 1 cu.ft., will 
be 30 X 1 = 1] P, or the pressure will be 17.1 lb. 
absolute. Following the same method, at half-stroke 
the total volume is } + (4 K 3) = 2} cu.ft. The pres- 
sure at this point in the stroke becomes 30 K 1 = 2.5 P, 
or P = 12 lb. absolute. At E, the end of the stroke, we 
have in the low-pressure cylinder 4 cu.ft. and no space 
in the high-pressure cylinder. The pressure at this 
point would be 30 * 1— 4 P, or P=7.5 lb. The open- 
ing of the low-pressure exhaust valve allows the pres- 
sure now to fall from EF to G and on the return stroke 
of the low-pressure piston the line GH on the low- 
pressure diagram is drawn. 

Suppose at the half-stroke, or E’, the valve A is 
closed. The pressure at this point, as before, is 12 lb. 
and the high-pressure piston will continue to compress 
the half volume of steam trapped in this cylinder, 
giving a compression line shown dotted in Fig. 3 EJ. 
The 2 cu.ft. of steam trapped in the low-pressure 
cylinder will expand and at ? stroke will fill a volume 
of 4X 3 =—3cu.ft. Its pressure will be 3 P = 12 X 2, 
or P = 8. At the end of the stroke the pressure will 
be 4 P= 12 X 2, or P=6 |b. absolute. This expansion 
follows the dotted line in Fig. 3 and shows the effect 
of low-pressure cutoff. 


ENGINES WITH SMALL RECEIVERS 


Tandem engines as built have a small receiver space, 
consisting of the connection between the high- and low- 
pressure cylinders together with the exhaust cavity of 
the high-pressure cylinder and the steam chest of the 
low-pressure cylinder. The volume of this receiver 
space and of the clearances alter the diagram from 
Fig. 3. 

Fig. 4 outlines this construction, and for the purpose 
of illustrating the pressure-volume conditions it will be 
assumed that the high-pressure stroke volume is 1 
cu.ft., the clearance 10 per cent, or 0.1 cu.ft., the re- 
ceiver volume 2 cu.ft., the low-pressure stroke volume 
4 cu.ft. and its clearance 10 per cent, or 0.4 cu.ft. If 
the high-pressure real ratio of expansion is 2, then at 
B, Fig. 5, the volume of steam in the high-pressure 
cylinder is one half of 1 -+- 0.1 or 0.6 cu.ft. The initial 
pressure is assumed to be 120 lb. absolute, and 
at C, when the high-pressure exhaust opens, this pres- 
sure is one half this value, or 60 Ib. It will be assumed 
that the receiver is already filled with steam at 40 lb. 
absolute pressure. When the high-pressure exhaust 
opens, we have 2 cu.ft. of receiver steam at 40 Ib. and 
1.1 cu.ft. of high-pressure exhaust at 60 lb. The two 
volumes of steam intermingle, with a resulting volume 
of 3.1 cu.ft. at 47.1 lb. This is obtained by dividing the 
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sum of the products of the two pressure volumes by 


(1.1 & 60) + (2 X& 40) 
the sum of the volumes, as ii+2 
= 


If the low-pressure admission valve opens at dead 
center, there is an additional clearance volume that 
must be filled, lowering the receiver pressure. It will 
be assumed that this entire clearance of 0.4 cu.ft. must 
be filled. The pressure in the receiver will drop from 
47.1 to the value P (3.1 + 0.4) = 47.1 (3.1) or P= 41.7 
lb. absolute. This gives the point D in Fig. 5. 

At four-tenths stroke E the admission valve of the 
low-pressure cylinder closes and traps in this cylinder 
a volume equal to 0.4 (4) + 0.4 = 2 cu.ft. of steam at 
35.5 lb. This steam continues to expand, and at three- 


FIG. 9. DIAGRAMS FROM TANDEM-COMPOUND 


quarters stroke is at a pressure of (2 & 35.5) + 3.4 = 
20.9 lb. When the end of the stroke is reached, the 
pressure in the low-pressure cylinder has become 16.1 
lb. The exhaust valve opens, and the pressure imme- 
diately drops to G, Fig. 4, say 8 lb. absolute, and the 
back-pressure line HG is made on the return stroke. 

When the low-pressure admission valve closed, there 
was contained in the receiver and high-pressure cylinder 
a volume equal to the receiver + h.p. clearance + 0.6 
stroke volume, or 2 + 0.6 + 0.1 = 2.7 cu.ft., and the 
pressure is 35.5 lb. The continued travel of the high- 
pressure piston compresses the steam from this volume 
to 2 + 0.1 + 0.25 = 2.35 cu.ft. at three-quarters 
stroke. This makes the pressure 41 lb. at this point. 
The high-pressure exhaust valve in closing at this point 
traps this steam in the high-pressure cylinder, and as 
the piston continues to the end of the stroke, this steam 
is compressed up to the point X where the admission 
valve opens. 

The high-pressure diagram has been corrected for 
volume in Fig. 6, which shows both diagrams in full 
lines. 

Compound engines are arranged to have a fixed low- 
pressure cutoff with a variable high-pressure cutoff; 


many are fitted with governors, which vary the cutoff 
on both cylinders. 


FIXED LOW PRESSURE CUTOFF 


As example, assume that the engine that gives the 
diagrams in Fig. 5 has the low-pressure cutoff fixed at 
ro its stroke. The load drops, and the governor changes 
the high-pressure cutoff to *s of the stroke. The pres- 
sure at the end of the stroke becomes 43.6 lb. The 
volume at this pressure is 1.1 cu.ft., and mixes with the 
receiver steam having a volume of 2 cu.ft. and a pres- 
sure of 40 lb.; this gives a pressure of 41.2 lb., a trifle 
lower than in the first case. Upon the opening of the 
low-pressure admission valve the volume is 2 + 1.1 + 
9.4 = 8.5 cu.ft., and the pressure drops to 36.5 lb. The 
low-pressure cutoff is still at i stroke, and when the 
piston reaches the point the pressure has fallen to 27.4 
'b. This cutoff in the low-pressure cylinder gives the 
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diagrams the appearance of the dotted outline in Fig. 
5. The movement of the high-pressure piston com- 
presses the steam in the receiver and high-pressure 
cylinder. Since the pressure at E”’ is less than at E, 
the receiver pressure at J’ will be less than before. On 
the next stroke the pressure at D’ will drop lower than 
here shown until the correct receiver pressure is estab- 
lished. It will be noticed that the decrease in the high- 
pressure diagram is practically made up by the lowering 
of the back-pressure line. If the load is uniformly dis- 
tributed at a given high-pressure cutoff, then with a 
shorter high-pressure cutoff the division of the load is 
changed, the high-pressure cylinder carrying the larger 
part. On heavy loads the division of the load is such 
that the low-pressure cylinder carries the larger part. 


In Fig. 6 the diagrams of Fig. 5 corrected for volume 
are shown in dotted lines. 


VARIABLE LOW PRESSURE CUTOFF 


If both high- and low-pressure cutoffs are under gov- 
ernor control, another set of conditions exists upon the 
change of load. Assume that the full-line diagrams in 
Fig. 7, which is the same as Fig. 5, are taken at a cer- 
tain load. If the load drops, the governor will make 
each cutoff earlier. For example, the lighter load may 
now give a cutoff in the high pressure at B’ and make 
the low-pressure cutoff at E’. The expansion in the 
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FIG. 10. DIAGRAMS OF CROSS-COMPOUND ENGINE 


high-pressure cylinder will carry the pressure to 41 Ib. 
at C’, the end of the stroke. The process of computa- 
tion as outlined before is followed. The pressure in the 
two cylinders and receiver when low-pressure cutoff 
takes place is indicated by FE’. The movement of the 
high-pressure piston compresses the receiver and high- 
pressure cylinder steam to practically the original 
receiver pressure, as indicated by the dotted line. On 
the next stroke there is not as low a receiver pressure 
as in case of the fixed low-pressure cutoff diagram. The 
corrected diagrams are shown in Fig. 8. It will be 
observed that with both cutoffs varied both diagrams 
are decreased in area at about the same rate; that is, 


the load is still distributed between the two cylinders 
as before altering the cutoff. 
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One characteristic possessed by indicator diagrams 
from many tandem-compound engines is the curved 
high-pressure back-pressure line, as well as a sloping 
low-presure admission line. This is noticeable in Fig. 
9, diagrams from a 15 x 30 x 18 tandem engine. 

With a given cutoff in the high-pressure cylinder, 
admitting a definite weight of steam, the effect of vary- 
ing the low-pressure cutoff is to alter the division of 
load by raising or lowering the receiver pressure. It 
has no effect upon the number of expansions, which is 
fixed by the high-pressure cutoff and the cylinder ratio. 

The low-pressure admission valve should be set so 
that the receiver pressure at the point of high-pressure 
exhaust-valve closure is the same as the desired receiver 
pressure at the time the high-pressure steam enters 
the receiver. 

The diagrams from a cross-compound engine, due to 
the setting of the cranks 90 deg. apart, have the ap- 
pearance of Fig. 10. Since the high-pressure cylinder is 
discharging into the receiver before the low-pressure 
admission valve opens, there is a considerable variation 
in the receiver pressure during the stroke unless the 
receiver is large. 


Pointers on Lubricator Operation 
By ALLEN F. BREWER 


The location of a hydrostatic lubricator with respect 
to the unit it is to lubricate should be at a convenient 
height above but close to the throttle valve. The inde- 
pendently acting type of lubricator is attached to the 
steam line at two points, one above the apparatus itself 
and one at the point of discharge. The length of the 
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HYDROSTATIC LUBRICATOR AND CONNECTIONS 


pipe connecting the upper attachment to the condenser 
bulb should be at least eighteen inches, in order to in- 
sure sufficient water pressure acting upon the oil within 
the lubricator reservoir to cause constant and regular 
tlow of the oil through the discharge pipe. 

When filling a lubricator, first close the valve in the 
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oil discharge pipe and the valve just below the con- 
denser bulb. Then remove the filling plug and drain the 
lubricator by the bottom drain valve, before putting in 
new oil. 

To put the lubricator in operation, open the valve in 
the oil discharge pipe, and also the water valve and then 
adjust the flow of oil by means of the regulating valve 
below the sight-feed glass. The regulating valve should 
not be opened for at least five minutes after steam has 
been turned on. This will allow sufficient steam to 
condense in the lubricator to fill completely the reservoir 
space not occupied by the oil. If this precaution is not 
taken, steam will enter the lubricator and “churning” 
will occur. This churning will deposit globules of oil 
on the sight-feed glass. 

If the oil drops appear to form too large, they may 
be reduced by filling the sight-feed glass with a solu- 
tion of water to which about a teaspoonful of common 
table salt has been added. Increasing the specific 
gravity of the solution in the glass causes the oil drop 
to leave the feed cone before it has time to become too 
large. The formation of large oil drops is usually due 
to dirt collected around the top of the oil-feed cone. 

The sight-feed glass can be cleaned of dirt or oil 
deposits either by blowing steam through it or by swab- 
bing out with a piece of cloth. In the latter case re- 
move the plug at the top, wrap a piece of lintless cloth 
around a thin stick, soak in kerosene, and swab the 
sides of the glass. Be careful not to allow any shreds 
to remain in the glass. 

When it is desired to clean by blowing through with 
steam, close the oil-regulating valve below the sight- 
feed glass and then open the sight-feed-glass drain cock 
in the bottom setting. Then by opening the valve in 
oil-discharge pipe, steam can be blown through the 
sight-feed glass to clean it. 

In general leaky connections will cause irregular feed- 
ing of the oil. Should the sight-feed glass become 
clogged, it may be due to setting up too tightly on the 
bottom nut when the glass was installed.. This often 
causes the rubber gasket to be squeezed out of place 
and perhaps into the glass. If the oil-feed cone should 
become displaced or off center, it may cause the globules 
of oil to move up the sides of the glass, and perhaps to 
stick there, causing the glass to fill with oil. The glass 
should then be removed and the cone filed down, or it 
will be found effective to solder a fine copper wire to 
the side of the cone, leading it upward through the 
center of the glass, nearly to the top. The oil drop will 
then follow the wire, and the glass will remain clean. 
It is not advisable to allow a hydrostatic lubricator to 
run empty of oil, owing to the danger of the sight-feed 
and gage glasses becoming hot, thus causing oil to 
stick and gum to the sides of the glass. 

When a lubricator is installed where it is exposed to 
the weather, and there is danger of freezing, it should 
be shut off and thoroughly drained when not in use. 
When this is necessary an extra valve should be in- 
stalled in the upper piping, close to the main steam 
pipe. All valves should be closed tightly in order to 
prevent leakage of steam and resultant condensation in 
the lubricator. 

When a small, slow feed is required, it is often found 
difficult to maintain this uniformly owing to the changes 
in the viscosity of the oil by virtue of changes in 
temperature. Therefore, weather or engine-room tem- 
peratures may be factors that will necessitate more 
attention being given to the operation of the lubricator. 
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Watch the Traps 


OOK out for the pennies and the dollars will take 
care of themselves.” 

One of the easiest and surest ways to save pennies and 
dollars around the average power plant is to make a 
practical study of traps and apply the knowledge thus 
gained. A trap seems a small and insignificant piece of 
apparatus, particularly when it is out of sight in some 
dark hole, yet a single one, if not in good order, may 
easily waste several dollars worth of steam per week, 
while the loss for the whole plant may come to an 
appalling total. 

Again a trap may leak no steam but cause damage 
to other apparatus because it is partly clogged or is too 
small to handle the condensation during certain periods. 
In trying to avoid the installation of too small a trap 
the engineer may go to the other extreme and waste 
money by getting one that is much larger than necessary. 
The scientific thing to do is to determine the maximum 
amount of water to be handled and the effective pres- 
sure available for its discharge. To select a trap on the 
basis of pipe size alone is rarely justified. 

Every engineer should pride himself on his ability to 
choose traps intelligently and install them properly under 
any conditions ordinarily found around the plant. Of 
equal importance is the matter of inspection. This is 
best handled by strict adherence to a schedule. 

All of these matters and many others are covered by 
E. Smiley in an article in this issue entitled “Steam 
Traps—-Their Selection, Installation and Upkeep.” Of 
particular value is the method of ascertaining whether 
there is a leakage of steam. In the absence of a gage 
glass one is often at a loss to know whether the vapor 
rising from the discharge is partly steam that has leaked 
through or consists entirely of re-evaporated water. 
The test described, which can ordinarily be completed 
in less than half an hour, definitely settles the matter. 


Technical Education and 
Specialization for Engineers 


LTHOUGH many prominent Americans, both engi- 
neers and otherwise, are not college or university 
ecraduates, there are comparatively few young men of 
today who spend much time in debating whether a college 
education is worth while. 

Manufacturing, selling, inventing and other branches 
of business require analysis, science, and logical proc- 
esses to such an extent that education is usually the first 
requirement for a position. Industries encourage and 
co-operate with educational institutions, on which they 
depend for certain types of employees. 

Education for engineers received the consideration of 
some of the leaders in the profession at the June meet- 
ing of the American Institute of Electrical Engineers. 
Although business inclines more and more tc special- 
ization it is noteworthy that highly specialized courses 
are not recommended. Certain subjects are undoubtedly 
suitable for electrical engineers, and special post gradu- 
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ate courses are suggested in one particular instance, for 


a particular field of endeavor. In general, it appeared 
that broad fundamentals were more important, and that 
a few subjects be learned thoroughly, rather than a num- 
ber of subjects superficially. A training which would 
lead to proficiency in applying mathematics to practical 
problems, such as analytical geometry and calculus, 
was stressed. 

This is somewhat unexpected advice in regard to the 
training of a specialist, the name itself implying a con- 
fining of activities and a narrowing of outlook. It is 
further stated that the average college man would be 
preferred that is normal physically, morally and men- 
tally, without regard to his strength in other qualities. 
The college should offer the average technical student as 
suggested by Mr. S. E. Doane, chief engineer of the 
National Lamp Works, Cleveland, Ohio, training in six 
directions: 

1. Instruction in engineering knowledge. This 
might be subdivided into the teaching of (a) 
fundamentals, and (b) specific applications. 

2. Instruction in non-engineering subjects, such as 
English, Economics, Law, etc. 

3. Instruction and training in hygiene. 

4. Inculeation of habits of clear thinking, concen- 
tration, persistence, observation, decision, 
imagination, etc. 

5. Infusion of principles of fairness, unselfishness, 
tolerance, refinement, courtesy, ete. 

6. Formation of friendships. 

Another condition for leaving specialization till later 
was voiced by Mr. Doane, who said: “No student really 
knows what he will do till after he leaves school. Those 
who specialize in school may find themselves doing some- 
thing entirely different within a short time of their 
graduation.” We know also, that if a special industrial 
subject be taught, it may be hopelessly out of date a few 
years later, and require more application. 

Manufacturers prefer to develop employees in accord- 
ance with their own special conditions, so as to function 
as a part of their organization, and the individual of 
normal general training forms the best material for 
molding. 

The path of education appears to lie among broad and 
practical fields rather than technical and special. A 
man’s value to industry, generally speaking, depends on 
many more qualities than proficiency in one or more 
scientific subjects. Physical culture, or gymnasium 
work, is given credit toward a degree by some institu- 
tions. Why not take advantage of the much more 
broadening experience of competition in college athletics 
and encourage such participation with a recognition of 
credit? Other activities of college life offer advantages 
in the development of qualities essential to usefulness 
and success. Perhaps some day a college degree will 
mean vital, all around equipment rather than knowledge 
of specific subjects. Experiments are often undesirable, 


but the progress of educational institutions, in spite of 
their physical and financial limitations, will be watched 
with interest. 
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Some Form of Development Assured 


S MATTERS now stand, continuation of work on 
the Wilson Dam is assured, beginning October 
first and continuing until July first of next year, with 
$7,500,000 available to the Army engineers for these 
operations. Thus it would seem that the Government is 
at last finally and definitely committed to the completion 
of the project, which promises to be one of the greatest 
contributors to industrial development of the South. 

However, Congress has adjourned without giving any 
intimation of its intention with respect to the Ford 
offer, and it is certain that this matter can now receive 
no attention until Fall. When the House of Representa- 
tives reconvenes on August 15, or at a later date if the 
adjournment period should be extended, the tariff bill 
will have right of way; then will follow what promises 
to be a protracted discussion of the soldiers’ bonus. 
That being the case, it is not at all unlikely that Muscle 
Shoals will fail to receive serious attention until after 
all the primary elections have passed. If this proves 
to be the case, the likelihood of Mr. Ford’s offer being 
accepted will be lessened. 

It may be that some variation in the Ford proposal 
will ultimately be accepted. It may be that the 
Alabama Power Company will be given control of the 
power generation and disposition under Federal and 
state regulation. It may be that the Government will 
decide to operate and sell the power from there as a 
publicly controlled and operated plant. Whatever may 
be the final solution, engineers may take comfort in the 
knowledge that some sort of a Muscle Shoals power 
development will be had. 


Efficiency Versus Economy 


N STEAM power-plant design and operation, among 

the many factors that must be considered, there are 
two that must always be kept in mind—economy in 
heat units and economy in the cost per unit of power 
produced. In the former the highest plant efficiency 
will be attained when a minimum number of heat units 
are expended per unit of power delivered at the busbars. 
On the other hand, the miost economical plant from a 
monetary point of view is the one that will deliver a 
kilowatt-hour on the busbars at the minimum cost. One 
may be considered as economy in the use of our fuel 
resources and the other as economy in dollars and cents 
to the power consumer. 

Much has been said about efficiency in power-plant 
operation as a means of conserving our fuel resources, 
but when it comes to the facts of the case it is a 
question of dollars and cents and not conservation of 
fuel. If it were only a matter of fuel conservation, 
every water power within transmission distance of a 
load should be developed. But before a water power 
can be considered economical to develop, it must be able 
to deliver a unit of power to the consumer at a cost at 
least as low as a steam plant serving ‘the same load. 
If the water power cannot compete with the steam 
plant on a pecuniary basis, its development must wait 
until the cost of fuel brings about this condition. Of 
course there may be some exceptions to this rule, where 
the uncertainty of fuel supply or other factors have 
eliminated the competition of the steam plant. 

The higher the vacuum maintained on a steam tur- 
bine the higher its thermal efficiency, but the most 
economical point as to cost of power is around twenty- 
nine inches, and this has been adopted as practically 
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standard, although varying slightly with the tempera- 
ture of the circulating water. Burning pulverized coal 
under boilers, the use of economizers and preheating 
the combustion air will give the highest boiler effi- 
ciency, but the saving in fuel must be sufficient to pay 
a reasonable return on the investment before such in- 
stallations can be justified. In general the highest boiler 
efficiency will be obtained around normal rating, but 
the lowest cost of producing steam during normal ope- 
ration is somewhere around one hundred and eighty to 
two hundred per cent normal rating and three hundred to 
four hundred per cent on peak loads even though the 
efficiency may be considerably reduced at the high rat- 
ings. The higher the steam pressures and tempera- 
tures, the higher the thermal efficiency of a given plant, 
but many large companies consider that when all factors 
are taken into account, the most economical temperature 
at present is around six hundred degrees, even though 
plants have been designed for considerably higher tem- 
peratures. 

Fortunately, the plant that will produce a unit of 
power at minimum cost is also fairly economical in the 
use of fuel. However, maximum plant efficiency is 
obtained at a somewhat higher cost per unit of power 
than the minimum. Since the public is not inclined to 
take on a financial burden to conserve our natural re- 
sources for future generations, modern power develop- 
ments must be carried on with economy in mind rather 
than plant efficiency. 


Many a good man, who knew his business, has failed 
to have the influence his knowledge deserved, for the 
simple reason that he was unable to get his ideas 
“across.” There are many elements in persuasiveness, 
but the most important is ability to make the otner 
fellow understand clearly what is in one’s own mind. 
Among engineers, at least, this probably counts for 
more than any subtle “influence” that a man may have 
over his fellows. Most of us are “eye minded.” We 
understand a thing best when we see it. The next 
best thing is a good sketch. For this reason every 
engineer will find it worth while to get the knack of 
making simple free-hand sketches of apparatus, tools, 
etc. These need not be artistic nor even neat. But 
they should serve the valuable purpose of showing the 


other man just what is in the mind of the man that 
draws them. 


Much has been said about advertising the engineer 
to the public, but much remains to be done. Stationary 
engineers, in particular, could certainly benefit by a 
more general public appreciation of the fundamental 
importance of their work to industry and civilization. 
The trouble is that the average operating engineer is 
a modest man, one who dislikes to parade his perform- 
ances before the eyes of others. Association with his 
fellow engineers in such an organization as the N. A. 
S. E. should help him to overcome some of his natural 
reticence to the end that business men and public offi- 


cials may better appreciate the value of the service he 
renders. 


In plant maintenance, as in everything else, no per- 
fect system has been devised. Different conditions re- 
quire different treatment. Changes in equipment or 
plant expansion may create conditions that render 
previous methods of handling maintenance work inade- 
quate and require reorganizing to meet new demands. 
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Quarter-Twist Drive That Increases 
Life of Belt 


The cut here shown illustrates a quarter-twist drive, 
with a half turn in the belt, on one side only. 


By referring to the cut 

it will be seen that the side 
of the belt in contact with 
=the pulley reverses every 
revolution of the belt. This 
tends to increase the life of 
the belt materially and pre- 
vents it getting longer on 
one side than the other. On 
drives where two belts are 
run close together, the tend- 
ency for the belts to climb 
and wear the edges is 
eliminated. The wear on the 
lacing also takes place on 
both sides, therefore it lasts 
considerably longer. 
I have had many years’ 
experience with drives of 
this kind and have used both 
leather and _ rubber belts 
with good results. The pul- 
leys should be aligned on 
the shaft the same as for 
any quarter-twist drive. 


DRIVING SIDE OF BELT RE- 
VERSES EVERY REVO- O. H. Boutz. 
LUTION Charlottesville, Va. 


How Fire in Coal Storage Was Stopped 


The public utility by which I am employed makes a 
practice of keeping 90 days’ supply of coal on hand. 
The fuel used is 1}-in. screenings, and about 100 tons 
is required for an average day’s run. 

For a number of years we experienced trouble and 
considerable loss from spontaneous combustion. It was 
necessary to keep rehandling the coal to keep the fire 
under control. The coal was received in cars and 
shoveled into wheelbarrows and wheeled out over the 
pile on an overhead run. It was reclaimed by shoveling 
into a wagon and drawn to the boiler room. This 
proved an expensive method of handling. 

As the plant was equipped with a revolving crane 
for handling coal directly from the cars to the overhead 
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bunkers, it was evident we could make a big saving 
if we could store our reserve pile so that it would not 
catch fire. It was noticed that the fires always broke 
out on the side of the pile where the lumps rolled down 
on the outside and separated from the fine coal. From 
observations made it was readily seen that by placing 
the coal on the pile in such a way that it would not 
separate, we could overcome the trouble. 

_ For the last two years we have handled our storage 
pile in the following manner: The coal is received in 
dump-bottom cars and dumped in shallow pits beside 
the track, then drawn back onto the storage pile with 
a team of horses and a drag scraper. This method, 
although more expensive than putting in storage with 
a locomotive crane, has two advantages: First, the 
coal lies wherever the scraper is dumped and has no 
tendency to run and separate; secondly, the constant 
tramping of the horses packs it together so tightly that 
there is no chance for the infiltration of air. 

We had a pile of 9,000 tons of coal stored in this way 
over a year, and we have burned more than one-half 
of it and found no fire as yet. 

It costs about 25 cents a ton to store and a similar 
amount to reclaim, but since it is possible to keep a 
supply in storage indefinitely this is not to be compared 
with the loss from fire when stored with the traveling 
crane. E. K. MANNING. 

West LaFayette, Ind. 


Filing and Indexing Clippings 

The methods of filing clippings seem to be as numer- 
ous as the persons who have use for them, so here 
goes for another, which, while one of the oldest, seems 
to be less used for technical clippings than any. 

I have used the envelope method for taking care of 
clippings but never was satisfied with it. The large 
size of a number of the technical periodicals requires 
an equally large envelope unless the clipping is folded, 
and jt does not take long for a folded paper to become 
two or more papers. Frequently, an article will fill one 
or more pages and end with an inch or two on another 
page, and it is not easy to insure the attachment of 
the fragment to the whole so that it will stay. 

Then there are articles only an inch or two in length 
that are decidedly worth while preserving, but they 
have a habit of crawling to the bottom of the envelope 
or getting sandwiched in a folded article. 
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In my opinion a scrapbook has many advantages over 
the envelope system. I use two sizes with numbered 
pages, one of them large enough to take a page of the 
larger periodicals, in which I paste the clippings (not 
always at the time that I clip them, but as opportunity 
offers). Where the article ig all on one page, I paste 
at the two side edges; if it is on more than one page, 
I paste at the inside edge only. If the article ends on 
a portion of a page, I paste the portion on the scrapbook 
leaf, under the last page of the article. 

If a clipped leaf has two articles on it, one on each 
side, the one that is uppermost when pasted in the 
book (by the inside edge) is indexed by the page 
number, and the one underneath is indexed by the 
same page number, with the fraction 4 added. For 
example, 98 for the upper and 983 for the under article. 

The other size scrapbook is a type of self binder, 
the kind that has two cords fastened to one cover which 
are passed through holes on one edge of the sheet to 
be bound and then through holes in a metal strip 
fastened to the other cover. This binder is of a size to 
take the standard 9 x 12 page, and no other size is 
bound in it, so there is no pasting at all. I simply 
take out certain pages of a periodical, punch two holes 
through the inside edges, thread the cords through them 
and tie them up. If an article does not use a whole 
page, the whole page is bound, and pen or pencil lines 
drawn through the rest of the paper. The pages are 
numbered serially in the book, disregarding the printed 
numbers of the periodical pages. The books are num- 
bered as volumes, and the card index refers to an 
article as in Scrap Book, Volume ...., Page ..... 

Philadelphia, Pa. A. G. COLLINS. 


Engine Operated Totally Submerged 


There has been considerable discussion in Power from 
time to time on the wrecking of engines by water. 

An instance where a high-speed compound engine con- 
tinued to run for 24 hours submerged under 35 ft. of 
water, was described some time ago in the Times 
Engineering Supplement, published in London. Accord- 
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of similar type coupled to low-lift centrifugal pumps, the 
latter being placed in a pit about 40 ft. deep. 

To the steam main supplying these engines was con- 
nected a steam-flow meter, a chart from which is shown 
in the illustration. 

Some years ago, during the flood period, the river 
rose to a height unprecedented in the history of the city, 
and it soon became evident that the water supply and 
possibly the light and power service would have to be 
suspended. 

Reference to the illustration will show that the meter 
recorded a sudden demand of the pumping plant for 
steam during the afternoon, the flow increasing from 
about 14,000 Ib. per hour at 1:45 p. m. to nearly 20,000 
lb. per hour at 2 p. m. All this extra steam was taken 
by the high-lift pumping engine in response to the call 
for more power to supply the sudden drought on the 
water-mains caused by the filling of all available vessels 
in readiness for a cessation of the supply. By this time 
the water was spreading over the flats and had reached 
the casing of the steam line to the pumphouse. It rapidly 
found its way to the surface of the pipe, and the con- 
densation caused is reflected in the rapid rise in the 
quantity of steam that had to be supplied. 

Between 4 and 5 o’clock the water began rapidly to fill 
the low-pressure pump pit and to submerge a Belliss com- 
pound engine of about 150 hp., driving a centrifugal 


_ pump which was raising the low-lift water at the time. 


As there were two other low-lift pumping sets, giving 
ample reserve capacity, it was considered advisable to 
leave the Belliss engine running as long as it would con- 
tinue to do so, because it was of the highest importance 
to keep the water in the intake pipes in motion while so 
much mud and silt were in suspension. Hence the en- 
gine was deliberately offered as a sacrifice to the Gods 
of the River, and it actually continued to run, totally 
submerged under many feet of muddy water for some- 
thing like two hours and a half. The drop in the steam 
demand as shown on the diagram indicates that it broke 
down at a few minutes before 7 p. m., this time agreeing 
with that at which its atmospheric exhaust ceased. The 
cause of the stoppage proved to be the breaking of the 
connecting-rod bolts, the engine other- 
wise being little the worse for its 
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A further submergence of the steam 


22000 pipe by the still rising waters is re- 
| flected by the rapid and continuous rise 
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in the steam consumption, which had 
nial T exceeded 26,000 lb. per hour on the 
“LT N limits of the diagram by about 8:20 
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CHART FROM FLOW METER SHOWING INCREASE IN STEAM CONSUMPTION . to keep himself out of the water. He 


ing to the report, in a Canadian city the pumping station 
and power plant are situated in a river valley several 
feet above the normal flood level. The steam for the 
pumping plant was supplied from the power plant about 
500 ft. away. The steam pipe was laid at ground level 
and housed in a wooden casing of dry sand. It supplied 
steam to a large high-speed vertical inclosed engine driv- 
ing a high-lift centrifugal pump and two smaller engines 


was rescued by a boat, and the engine 
that was left running to maintain the city water supply 
was eventually shut down just before 11 p.m. by turning 
off steam from the line from the main boiler house. Both 
boiler-room and engine-room basements in the electric 
plant had, of course, long been flooded, but word was 
not given to draw the fires until the water had crept up 
to within a few inches of the mud-drums of the boilers. 

Birmingham, England. A. C. PAIN. 
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Putting Steam Turbines in Service 


The article in the May 16 issue, entitled “Putting 
Steam Turbines in Service,” is both interesting and 
instructive. It describes in part just what will happen 
when a certain operation is made whether it be right 
or wrong. The manufacturer does not always go into 
detail in his instruction sheet as to why you should 
or should not do a certain thing and what might result 
from the neglect of carrying out his instructions to 
the letter. 

After installation of a turbine, it is not unusual 
for the operator to read the instruction sheet over a 
few times, acquaint himself with the different valves 
and their operation and then hang the valuable in- 
structions in a remote place on the wall or place them 
in an unfrequented drawer of his desk, to be consulted 
only in time of trouble, which is generally too late to 
avoid disastrous damages. 

Temperature changes are some of the most important 
problems the builder has to cope with in the manufac- 
ture of small as well as large turbines. The average 
engineer has no conception as to how rapidly these 
changes take place on a large machine, or he would 
be more cautions in its operation. It is interesting to 
note the fluctuations of the thermometers placed on 
the low-pressure end of the turbine cylinder when a 
large unit is being put through the third degree by 
the manufacturer. The cylincer in some places is about 
4 in. thick—still a thermometer will actually hop up 
and down considerably just after the machine is 
brought to speed and load is being applied at the rate 
of about 5,000 kw. every ten minutes. The so-called 
“third degree” is a process of temperature changes the 
manufacturer puts the machine through after erection. 
The machine is run at a low speed, and the vacuum is 
varied periodically from zero to a high vacuum and 
vice-versa, all running conditions and temperatures be- 
ing noted during these periods. A high vacuum is 
suddenly broken and as suddenly applied to the machine 
to determine whether the distortion of the stationary 
and moving elements which takes place with these 
changes will cause rubbing in any extreme. It will be 
appreciated by your readers what might happen if the 
vacuum—say 28 in.—and all temperature conditions 
corresponding to a 28-in. vacuum throughout should 
suddenly drop to zero with a load on the machine. This 
sudden change in temperatures would have a tendency 
to distort the turbine in almost every direction. With 
the necessarily close running clearances on the modern 
turbine, this distortion would in all probability cause 
severe rubbing and consequent damage. 

The “rough spots” in the record of large turbines 


» 


have, no doubt, taught us all that the utmost care must 
be exercised in the handling of these large units. 
Central stations have found from costly experiences that 
these large machines cannot be used for stand-by service. 
to be started and put on the load at short notice with 
not sufficient time for the metal to adjust itself to a 
safe operating condition. 

Allowing one minute per 1,000 kw. capacity for start- 
ing up and getting the unit into service is not sufficient 
time for the revolving and stationary elements to ex- 
pand and go where they will. One minute and a half 
per 1,000 kw. 1s a much safer period; applying the load 
at the rate of 5,000 kw. every five minutes will bring 
the temperatures back to normal not too rapidly. A\l- 
most every turbine has a “critical” period, or period 
of vibration, while coming up to speed. Experience 
will teach the operator to avoid running the machine 
at this speed for too long a time. Some stations make 
a practice of starting up with from 15-in. to 20-in. 
vacuum on steam-sealed machines and maintaining that 
vacuum to three-quarters speed; then allowing vacuum 
and speed to come up together until the governor takes 
hold. It will generally be found that after three-quar- 
ters speed, if the vacuum is built up, no more steam 
will be required to bring the turbine to the operating 
speed. 

Too much importance cannot be placed on the too slow 
opening and leaky throttle valves. Wheels have been 
known to loosen up on the shaft by escaping steam from 
a leaking throttle valve. Some central stations have 
eliminated the danger and anxiety of the starting 
period on large turbines to a minimum by operating 
their large units continuously, consistent with good 
operation, and using smaller units for emergency 


service. J. A. DROGUE. 
Arlington, N. J. 


Indicator Diagrams for Criticism 


With reference to the diagrams from John R. Spugg 
in the April 18 issue, I found two 20 x 38 x 48-in. Cor- 
liss engines that made very similar diagrams. The hook 
at the end of compression dropped down almost to the 
receiver pressure and at both ends of the cylinder. 

The engines were used as emergency units in a hydro- 
electric system and were operated only occasionally. 
Steam was carried on the boilers at low pressure when 
the plant was shut down. The throttle valve on the en- 
gines leaked slightly and the condensation dropped 
through the steam ports at both ends of the cylinder. 
The continuous spattering of the water corroded and 
made deep cavities in the cylinder bore near both ends. 
The cavities thus formed caused a bad leak past the pis- 
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ton when the engine was operated. This may be the 
trouble with Mr. Spugg’s engine. 

In the high-pressure diagram C the maximum pres- 
sure is not reached at the beginning of the stroke due 
to the leak past the piston. The port opening is also 
restricted, otherwise the steam line would be nearer 
horizontal and cutoff would occur earlier, giving a better 
expansion line. The exhaust line is fairly good, and 


High Pressure Cylinder 
Spring 60/b. 


Low Pressure 
Spring 


DIAGRAMS FROM COMPOUND ENGINE 


when the valve closes, compression takes place until the 
piston comes over the cavity again, at which point the 
pressure drops as shown at B. 

The exhaust valves close a trifle too early for good 
Corliss-engine practice as only sufficient compression is 
needed to cushion the reciprocating motion of the piston, 
etc. 

The slope in the exhaust line of the low-pressure dia- 
gram is caused by restricted opening of exhaust port, 
and the minimum pressure is not attained until just 
before the exhaust valve closes. C. F. CLARK. 

Buffalo, N. Y. 


Comparative Test on Coal and 
Oil-Burning Boilers 

In the June 13 issue, S. A. Smith, Jr., gives a com- 
parative test on coal- and oil-burning boilers. 

Taking the tests as they stand, it would appear that 
oil showed a slight economy over coal, but I believe 
there should be something added to these figures before 
we accept them. 

It is quite evident that originally there were two 
boilers and one was changed from coal to oil burning. 
It must have cost a considerable amount of money 
to make the change. Should not the interest on this 
investment as well as the maintenance, taxes, deprecia- 
tion, etc., be included as a charge against that oil-burn- 
ing apparatus? What changes were made in the setting 
to introduce the oil-burning equipment? Is it not true 
that when the oil-burning equipment was installed, the 
setting was so modified as to make it an efficient set- 
ing for burning oil? Why should we not do so also for 
coal? 
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This question is asked because it is evident from the 
report that as a coal-burning arrangement the setting 
was very poor, so that there was no reason to expect 
even with good coal that excellent results would be 
obtained. It is, however, evident from the analysis of 
the coal that an evaporation better than 7.96 should be 
reached, and if it was not, the setting should be modi- 
fied so that the results to be expected would be main- 
tained—of from 93 to 10 lb. With this result reached, 
the figures as to steam cost would be reversed. In my 
opinion these tests do not give a fair comparison. 

Boston, Mass, HENRY D. JACKSON. 


Finding the Clearance Volume of 
An Engine 


In the May 30 issue several methods are given for 
finding the clearance volume of an engine by filling 
the clearance space with water. 

There are not many engines with piston rings and 
valves perfectly watertight, and for that reason the 
clearance volume cannot be determined with any de- 
gree of accuracy unless some precaution is taken to 
make these watertight. 

At some time when the cylinder head is removed for 
inspection, place the piston on the head-end center, then 
fill the space between the piston and cylinder wail with 
soft wax, paraffin or soap, also around the edge of 
the exhaust valves if it is a Corliss engine. This s: iple 
method will prevent any water from leaking by. Th 


Apply wax 


PREVENTING LEAKAGE OF WATER PAST 
PISTON AND VALVE 


cylinder head can then be permanently replaced and the 
clearance space can be filled with water by the usual 
method. 

In the case of a slide-valve engine the valve can be 
raised slightly and a piece of sheet packing inserted 
across the ports, as shown in the illustration. The 
valve can then be blocked and a tight joint insured. 

The clearance volume of the crank end will be prac- 
tically the same as the head end minus the space filled 
by the piston rod, provided the striking distances are 
the same. 


New Bedford, Mass. R. G. SPOONER. 
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Economy of Coke as Steam Fuel 


In answer to a question in a recent issue of Power 
with regard to the evaporative value of coke, it was 
stated that it usually contains about 60 per cent as 
many heat units per pound as the coal from which it is 
produced. It would be more fair to this fuel to say that 
the residue from one pound of coal, after the gases have 
been driven off in the coking process, contains 60 per 
cent of the heat units that were in the coal originally. 
If we take one pound of coke, however, and compare it 
with a pound of coal the case is very different. We 
should find that, although the relative proportions of 
fixed carbon and volatile matter have been greatly 
changed, the B.t.u. amount to about 90 per cent of those 
contained in a pound of bituminous coal. In fact, the 
B.t.u. per pound value of good run-of-oven or un- 
screened gas coke often equals or exceeds that of buck- 
wheat coal. 

Good gas coke made by the vertical process shows, 
upon analysis, 84 to 87 per cent fixed carbon, 10 to 13 per 
cent ash, around 1 per cent volatile matter and about 0.4 
per cent moisture when fresh from the ovens. The 
heat value is around 12,000 to 12,750 B.t.u. per pound. 
Generally speaking, bituminous coals have about 5 per 
cent of hydrogen forming part of the volatile matter. 
A part of this hydrogen combines with oxygen in the 
air supplied and forms water vapor and constitutes an 
inherent loss of about 44 per cent, or 575 B.t.u. per 
pound of coal with a flue-gas temperature of 550 deg. 
F. At a boiler-operating efficiency of 624 per cent this 


0.625 575 
970.4 
evaporated per pound of coal. Partly on this account 
the ratio of evaporation per pound of coke to evapora- 
tion per pound of soft coal is higher than generally sup- 
posed, as this loss is practically non-existent with coke. 

In burning coke, it is found to be satisfactory in 
practice to carry a fire from 12 in. to 14 in. thick for 
the following reasons: (a) To allow for the greater 
volume of coke containing the same number of heat 
units as a given quantity of coal; (b) on account of 
the porous nature of coke a thinner fire would allow too 
great a percentage of excess air to pass through the 
fuel bed; (c) a thick fire prevents a too intense rate of 
combustion taking place immediately over the grate 
bars and avoids all risk of damage to them. 

With natural draft it is best to regulate as far as 
possible with the dampers, which should be capable of 
easy and close adjustment, so that the ashpit doors 
can always be partly open. In burning coal, it is the 
layer of ash which protects the grate bars, and any 
coal without ash would soon destroy them. With coke, 
in many instances, the fuel is more completely con- 
sumed than with coal, especially if the latter has a high 
percentage of ash. With coal the volatile matter, 
amounting to about 33 per cent in soft coals, is not all 
burnt, and a portion of it goes up the stack invisible to 
the eye and also in the form of smoke. On the other 
hand, the fixed carbon in coke is a substance that can 
be consumed more completely, and if it is not efficiently 
consumed the resulting increased proportion of ash is 
evidence of that fact. 

Owing to the small quantity of sulphur in coke there 
are no troublesome clinkers to be extracted when fires 
are cleaned. With natural draft run-of-oven coke can 
be burned at a rate up to 22 lb. per sq.ft. of grate with 


represents a loss of = 0.87 lb. of water 
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a stack draft of 0.6 in. of water, equivalent to 150 to 
170 lb. of water evaporated per square foot of grate 
area. Under ordinary forced-draft conditions 30 to 35 
Ib. of coke can be burned per square foot of grate area, 
giving an evaporation of 220 to 240 lb. of water per 
square foot of grate area. Higher rates of consumption 
per square foot may be attained with increased air 
pressure. 

In buying coke a consumer is purchasing heat under 
another form, in which the heat units are contained in © 
a much greater proportion of fixed carbon than is the 
case with bituminous coal high in volatile matter. In so 
far as the chemical constituents and their relative pro- 
portion are concerned, coke belongs to the same class as 
the anthracite coals, the difference consisting only in 
physical form. This form has the disadvantage of in- 
creased bulk, but has the advantage of enabling the fuel 
to be burned efficiently with natural draft, the neces- 
sary furnace draft being about a quarter to a third of 
that required for buckwheat. In boiler plants using 
steam jets to produce draft for burning the smaller 
sizes of anthracite, this wasteful method of using steam 
may often be cut out by burning coke, by this means 
alone effecting a saving of about 8 to 10 per cent. 

The extra work in the boiler room is, after all, more 
apparent than real, and when the firemen are provided 
with coke shovels of large capacity, the number of 
shovelfuls per hour is little in excess of that required 
for soft coal. 

One cubic foot of gas coke contains the equivalent in 
heat units of 340.5 lb. of water evaporated from and 
at 212 deg. F., and, when burned at an efficiency of 65 
per cent, should give an evaporation of 224 lb. of water 
from and at 212 deg. F., and pro rata, as the case may 
be. In considering storage space, 163 cu.ft. per 1,000 
sq.ft. of boiler-heating surface should be allowed for. 
To compare the relative fuel costs of coal and coke, the 
equivalent evaporation from and at 212 deg. per pound 
of fuel should first be determined from tests. Suppose 
this evaporation rate for coal is 9 lb. and for coke 8 lb., 
and the delivered costs per ton are $7 and $6 respec- 
tively. The price of coke should then be multiplied by 
9/8, and the saving over coal per ton would be $7— 


—_“*__ == 25ce. The costs per 1,000 lb. of steam can 


be found simply by dividing the price of each fuel per 
ton of 2,000 Ib. by twice the rate of evaporation attained 
in each case. Thus, in the case of coke referred to, the 
cost per 1,000 lb. of steam from and at 212 deg. would 
$6 

be 37hc. 

As a check on the figures, the difference in costs per 
1,000 lb. of steam multiplied by twice the evaporation 
rate for coal should equal the saving per ton of coal, or 
a saving of 25c. effected by burning coke. Gas coke 
can generally be burned satisfactorily on most grates 
designed for soft coals. With natural draft the best 
widths of air spaces are from 3 to & in., depending upon 
the characteristics of the coke used and the height of 
stack. Coke breeze requires forced draft and is most 
efficiently burned on chain grates designed for the pur- 
pose. An evaporation of 7 to 83 lb. of water per pound 
run-of-oven gas coke may be considered a fair output to 
be attained in practice with the same degree of care as 
is generally met with in good hand-fired boiler-room 


operation. C. O. THOMAS. 
Montreal, Canada, 
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Detection of Broken Staybolt 

How is it determined whether screwed and riveted 
staybolts of a locomotive type of boiler have become 
broken? H. E. C. 

Breakage of a hollow staybolt or of staybolts that 
have their ends drilled with a hole that extends to the 
fracture is made known by leakage of water. Leakage 
around the end of a staybolt, when increased by ham- 
mering, is an indication of probable breakage, but cer- 
tainty of fracture can be determined only by drilling a 
hole throughout the length of the staybolt. 


Formula for Length of Open Belt 
What is the formula for determining the length of 
an open belt when diameter of pulleys and distance 
between centers are given? Be 
The formula for the approximate length of an open 
belt is 


4C 


where L = Length of open a in inches; 
C = Distance, center to center of pulleys in 
inches; 
D = Diameter of larger pulley in inches; 
d = Diameter of smaller pulley in inches. 


Clearance over Bridge Wall of H.R.T. Boiler 

In a horizontal return-tubular boiler setting, is 0.3 
of the boiler diameter sufficient clearance between the 
top of the bridge wall and the bottom of the boiler? 
Where bituminous coal is used, has the flat-top bridge 
wall any decided advantage over the older type which 
curved like an inverted arch following the shape of the 
boiler? W. J. L. 

In an ordinary setting of a return-tubular boiler, the 
furnace bridge wall is for the purpose of preventing 
the coal from falling off the grates, and for baffling the 
draft to force the air to pass up through the whole fuel 
bed. 

The shape of the wall, whether flat on top or curved 
to correspond with the shell of the boiler, or whether 
the wall is provided with vertical or with sloping sides, 
appears to make little difference. The area over the 
wall must be at least large enough not to check the 
draft afforded by the total tube area. With a flat top 
for the bridge wall, sufficient area is obtainable when 
the distance from the top of’ the wall to the under side 
of the boiler is 25 per cent of the boiler diameter. A 
flat wall is easier to build and is preferable to an in- 
verted arch form, as the latter is more likely to cause 
greater concentration and impingement of the heated 
gases against a girth seam of the boiler. 


Working Pressures for Valves and Fittings 


How are valves and pipe fittings classified with re- 
spect to working pressures for which they may be 
suitable? R. L. G. 

Valves and fittings are classified, as a rule, under five 
general headings: Low-pressure, standard, medium- 
pressure, extra-heavy and hydraulic, which are under- 
stood to represent the following working pressures: 

Low-pressure—Suitable for working steam pressures 
up to 25 Ib. per square inch. 

Standard—Suitable for working steam pressures up 
to 125 lb. per square inch. 

Medium-pressure—Suitable for working steam pres- 
sures from 125 to 175 lb. per square inch. 

Extra-heavy—Suitable for working steam pressures 
from 175 to 250 lb. per square inch. 

Hydraulic—Suitable for high pressures of water up 
to 800 lb. per square inch. 


Blocking of Governor for Starting up 
Double-Eccentric Corliss Engine 


In starting up a double-eccentric Corliss engine, on 
which the valves are set to obtain cutoff after one-half 
stroke, why is it necessary to block up the governor 
to a position that will cause the cutoff to operate? 

R. G. 

With a Corliss releasing-valve gear the cutoff that is 
controlled by the position of the governor must occur 
between the time when the valve opens and when the 
eccentric has carried the wristplate to the extreme point 
of its travel to one side or other side of the central 
position. If cutoff has not occurred within that period, 
the valve, being unreleased, will not be closed again 
until the wristplate has returned to the position that 
it had when the valve began to open. As the period 
of travel from the central position to the extreme posi- 
tion must occur during one-fourth of a revolution, or 
about one-half stroke, to obtain cutoff later than one-half 
stroke the valve must be opened before the eccentric has 
reached the middle of its travel. In a double-eccentric 
Corliss engine this is accomplished by setting the eccen- 
tric back of the 90-degree position—that is, giving it 
negative angle of advance—and shortening the steam 
rods so the valves will have negative lap, or be open 
when the wristplate is in central position. Hence, if 
the valve failed to be tripped, it could not be positively 
closed until after the eccentric had accomplished more 
than 180 deg. of revolution and the piston had gone a 
considerable distance on its return stroke. To prevent 
this occurrence in starting up, the governor must he 
blocked up in such a position that the cutoff will 
operate. 
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Copper Tubes Unsuitable for Water-Tube Boilers 
In water-tube boilers woud: not copper tubes be 
preferable to those made of iron or steel? E. H. 8. 
Copper is not suitable because the material cannot 
withstand the high furnace temperatures common with 
these types of boilers. Copper is strongest when cold 
and loses its tensile strength with increase of tempera- 
ture. At 529 deg. F., which is just above the tempera- 
ture at which boiler steel and wrought iron attain 
maximum strength, copper has lost 25 per cent of its 
strength at ordinary atmospheric temperatures and 
that is only about half the strength of mild steel in a 
cold state. The loss of strength of copper diminishes 
with rise of temperature until at red heat, or about 
1,300 deg. F., the strength is negligible. Copper has 
been used successfully for the smoke tubes of locomo- 
tive boilers, but is unsuitable for the tubes of water- 
tube boilers exposed to forced furnace temperatures, 


Arrangement of Adjustable Riding Cutoff 

How is a riding cutoff valve arranged so adjustment 
of fraction of cutoff may be made while the engine is 
running? We Be 

The lead, exhaust and compression are completely 
controlled by a main valve which, as indicated in the 
diagram Fig. 1, consists of an ordinary D slide valve 
that is extended in length with two admission ports P 
formed through it, each equal in width to the ports in 
the cylinder face. The main valve is driven by an 
eccentric, in the ordinary way, and the back of the 
valve is formed into a valve face on which slides a 
pair of expansion plates. These plates constitute the 
cutoff valve. The expansion plates, as shown in Fig. 2, 
are connected by a right- and left-hand screw which 
receives its motion from a second eccentric. The func- 
tion of the plates is to cut off the steam by closing the 
ports P, Fig. 1, in the main valve. 

A sectional view of an actual arrangement is shown 
in Fig. 2, in which V is the main valve, connected by 
its rod L to a simple-eccentric valve gear, and V,, V, are 
the two separate parts of the cutoff valve connected by 
the right-and-left-hand screw K. This screw can be 
turned from the outside of the steam chest by the hand- 
wheel W, and is connected to the valve rod of a simple 
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DIAGRAM OF RIDING CUTOFF VALVE 


eccentric gear by a joint that allows the necessary 
freedom of rotation. The wheel W is carried in a sleeve 
held in a fixed bearing, and the end of K, squared, 
passes through the sleeve. Hence K can be turned, 
and at the same time it is free to move lengthwise 
through the sleeve. The projecting head of the sleeve 
is screwed and carries an index nut J which serves 
to indicate how far V, and V, are separated, and a 
vraduated scale, or index plate, usually is associated 
with J to indicate the fraction of cutoff that is 
obtained. The cutoff edges of the main valve are at s 
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and S respectively, and the cutoff edges of the cutoff 
valve are at t and T. In Fig. 2 the cutoff valve is 
shown in a central position relative to the main valve 
with the main valve ports open by the amount | . 

If the two eccentrics are of the same throw and same 
angle of advance, the cutoff valve will ride upon the 
main valve in the same position. The result then would 
be the same as though the cutoff valve were a fixed 
part of the main valve. However, the eccentric for 


SECTIONAL VIEW SHOWING ARRANGEMENT OF 
ADJUSTABLE RIDING CUTOFF 


FIG. 2, 


operating the cutoff valve is fixed in a position about 90 
deg. ahead of the main eccentric; that is, about 180 
deg. ahead of the crank. Hence, when the piston starts 
on its stroke and the main eccentric starts to open the 
main valve, the cutoff eccentric moves in a contrary 
direction and V, or V, of the cutoff valve gradually 
closes whichever of the main valve ports P, Fig. 1, 
may be in position for admitting steam from the steam 
chest to the cylinder. Therefore the farther apart the 
plates of the cutoff valves are separated by rotating 
the handwheel, the earlier the cutoff. 


Pipe Threads for Boiler Connections 


What is the rule for the number of screw threads 
there should be for a tapped pipe connection to a 
boiler? R. L. 

Threaded openings in a boiler for pipe connections 
1 in. in diameter or over should have not less than the 
number of perfect threads required by the A. S. M. E. 
Boiler Code, as per the following table: 


MINIMUM NUMBER OF PIPE THREADS FOR CONNECTIONS TO 


BOILERS 
Size of pipe con- land Ijand2 2}to4 44to6 7Z7and8 Yand10 12 
nection, in. ine usive inclusive 
Number of 


threads per in... 11} 113 8 8 8 8 8 
Mivimum number 

of threads re- 

quired in open- 


ing 
Minimum thick- 
ness of material 
required to give 
above number 
of threads, in... 0.348 0.435 0.875 1 1.25 


When the boiler material is not of sufficient thick- 
ness to obtain the designated number of standard pipe 
threads, there should be a pressed steel flange, bronze 
composition flange, steel-cast flange, or steel plate, con- 
structed and riveted to the boiler so as to give the re- 
quired number of perfect threads. 


[Correspondents sending us inquiries should sign their 
communications with full names and post office addresses. 
This is necessary to guarantee the good faith of the com- 


munications and for the inquiries to receive attention.— 
Editor.] 
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Rational Basis for Coal Purchase Specification’ 


By E. B. RICKETS 


process of obtaining heat are vitally influenced by the 
characteristics of the coal used. A market quotation 
represents only one of several quantities that constitute the 
true cost of coal. 
The factors that determine the value of a certain coal in 
any given plant are as follows: 
1. The cost in the bunkers of the coal required to pro- 
duce a given number of British thermal units in the steam; 
2. The relative investment in boiler plant, including 
coal- and ash-handling machinery, land, buildings, etc.; 
3. The cost of handling and disposal of refuse; 
4. The relative cost of fireroom labor with coals differ- 
ent in quality; 
5. The cost of carrying banked boilers varying with the 
quality of the coal; 
6. The clinkering tendencies of the coal. 
The application of these factors is shown by curves and 
formulas, examples being worked out to illustrate specific 


To costs of handling, storage and other steps in the 
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RELATION OF COST FACTORS AND PERCENTAGE 
OF ASH IN COAL 


Examples are given, showing the application of these curves 
and formulas to various plant conditions. 


cases. The formulas are applicable to all types of coal- 
burning equipment. The curves, however, are based only 
on operating results with underfeed stokers. 

The essential features of a coal contract are discussed and 
the fact emphasized that, if the contract contains a bonus 
and penalty clause, this bonus and penalty should equal the 
change in value of the coal to the consumer. 

Having decided in this instance, that the coal supply is to 
be drawn from the semi-bituminous field, it remains to 


*Abstract of paper read at (June 26, 1922) meeting of American 
Society for Testing Materials, 


select that coal possessing the characteristics most desired. 
Experience in the operation of the plants under considera- 
tion has shown that the most satisfactory results can be 
obtained from coals having the following characteristics: 
(1) A volatile content less than 20 per cent; (2) as low ash 
as possible; (3) an ash fusion temperature not less than 
2,450 deg. F.; (4) at least 25 per cent of the coal should be 
capable of being stored for nine months without serious 
trouble from spontaneous combustion. 


THE SAMPLES ARE GIVEN A BOILER TEST 


Having selected from the coals offered those which, from 
consideration of price, quality, etc., seem to be most suitable, 
sample cargoes of these coals are obtained and subjected to 
a boiler test which weeds out a number of coals that labora- 
tory tests may have indicated would be satisfactory. 

We now have before us a number of coals offered at 
various prices, all of which our tests indicate will give 
satisfactory results in the boiler room. It still remains to 
determine their relative values. 

All the six factors first enumerated, with the exception 
of the last one, bear a very definite relation to the per- 
centage of ash in the coal, and an attempt has been made 
in the accompanying curves (Fig. 1) and formulas to give 
a method by means of which a comparison can be made of 
the value of a coal of any given analysis and that of a coal 
containing 5 per cent of ash. In this curve no account has 
been taken of the effect on coal value of extra fireroom labor 
(other than that involved in handling and disposal of ashes), 
extra cost of operating banked boilers or clinkering tend- 
encies of the ash. The reason for this is that the first two 
of these items in most plants is a very small proportion 
of the total effect on coal value of changes in ash percent- 
age, and in the case of the third item there is a lack of 
definite data applicable to other than a very restricted type 
of coal-burning equipment. 

The curves given on this sheet are based on experimental 
data obtained at the plants of the New York Edison Co., 
and the Union Electric Light and Power Co., at Cincinnati, 
Ohio. Each of these plants is equipped with an underfeed 
type of stoker, the first being equipped with low-set boilers 
and the second having a modern type of setting. These 
curves are the average of the experimental data of the two 
plants and represent the conditions to be expected in the 
average underfeed stoker plant. 

Two sets of formulas are given for applying these curves 
to all conditions; the first set takes into account the relative 
coal cost of a given number of British thermal units in the 
steam plus the cost of ash handling and removal, and the 
second set, in addition to the items considered in the first 
set, takes into account the cost of extra investment neces- 
sary in boiler plants to burn the higher-ash coal. 


FORMULAS FOR USE IN CALCULATING COAL VALUES 


Three thousand boiler horsepower maximum rating will 
produce 100,000,000 B.t.u. in steam per hour. If the boiler 
plant, including land, buildings, etc., cost $100 per maxi- 
mum horsepower when using 5 per cent ash coal, then such 
a plant would cost $300,000, which at 15 per cent (interest 
7 per cent, depreciation 6 per cent, taxes and insurance, 2 
per cent) equals $45,000 per year, or $5.13 per hour. Let 

X = Cost in dollars per net ton of 5 per cent ash coal in 

bunkers (exclusive of ash handling) ; 

Y = Value in dollars per net ton of x per cent ash coal in 

bunkers (exclusive of ash handling) ; 

A = Load factor; 

B = Cost of boiler plant per maximum horsepower divided 

by 100; 

Z = Value in dollars per net ton of x per cent ash coal in 

bunkers; 

C = Tons of 5 per cent ash coal to produce 100,000,000 

B.t.u. in steam (4.67) (Curve No. 3); 
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D = Tons of x per cent ash coal to produce 1,000,000,000 
B.t.u. in steam (Curve No. 3); 

R = Capacity Ratio*® (Curve No. 1); 

S = Pounds of refuse per ton from x per cent ash coal 
(Curve No. 2); 

T = Pounds of refuse per ton from 5 per cent ash coal 
(160 lb.) (Curve No. 2); 

U = Cost of ash handling and removal in dollars per 


pound. 
Formulas, relative value neglecting investment: 
CX 
(1) 
Z=Y—(S—T)U (2) 
Formulas, relative value including investment: 
.13B 
Y = (3) 
Z=Y—(S—T) U (4) 


Example 1, where investment cost is not considered: 
When 5 per cent ash coal costs $3 per net ton in bunkers, 
and ash handling and removal costs 20 cents per ton, to 
determine the economic limit of cost for coal having 20 per 
cent ash: 

We have X — 3, C = 4.67, D = 6.75 (Curve No. 8), 
S = 840, T = 160 (Curve No. 2), and U = 0.0001. 

Substituting in equations 1 and 2, 


_ _ 14.01 


6.75 = 2.08 


Z = 2.08 — (840 — 160) x 0.0001 = 2.01 

Example 2, where investment cost is considered: When 5 
per cent ash coal costs $3 per ton in the bunkers, ash 
handling and removal costs 20 cents per ton, the load factor 
is 50 per cent and additional boiler plant would cost $90 per 
maximum horsepower with 5 per cent ash coal, to determine 
the economic limit of cost for 20 per cent ash coal: 

We have X = $3, A = 0.50, B = 0.90, C = 4.67, D = 6.75 
(from Curve No. 3), R = 0.736 (from Curve No.1), S = 840, 
7 = 160 (from Curve No. 2), U = 0.0001. 

Substituting in equations 3 and 4, 


5.138 x 0.90 5.13 x 0.90 
_ 467 x 0.50 x 0.73 
6.75 
15 


Z = 1.59 — [(840 — 160) x 0.0001] = $1.52 


Starting Current Required for 


Induction Motors* 


A study of the design of the standard induction motors 
of two of the leading manufacturers shows that for all 
sizes from 5 hp. up the locked-rotor starting current with 
full-line voltage applied is practically a straight line; that 
is, the amperes per horsepower are practically constant. 
For three-phase 220-volt motors this value is of the order 
of 15 amperes per phase per horsepower; that is, approx- 
imately 73 times the running current of a theoretical unity 
power-factor 100 per cent efficient motor. The present 
N.E.L.A. rules permit for motors above 30 hp. a maximum 
line current of 6 amperes per phase per horsepower at 
220 volts, which value is 75 per cent of the permissible 
locked-rotor value. The corresponding locked-rotor value 
is therefore 8 amperes, or about 50 per cent of that of 
the motor with full voltage applied. 


*Load Factor = 
Total steam generated in pounds per year 


Pounds of steam generated in maximum hours X 8,750. 
"Capacity Ratio = 
Maximum capacity of boiler plant with 20 per cent ash coal 


Maximum capacity of boiler plant with 5 per cent ash coal. 


*Abstract from N. E. L. A. Electrical Apparatus Committee's, 
1922, Report, 
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Since the line current decreases as the square of the 
voltage applied to the motor, a starting compensator con- 
nected to supply 70 per cent of line voltage to the motor 
will limit the starting current to that required by the 
rules. For very large motors, 500 hp. and up, this is 
deemed excessive by some operators, who would like to 
limit the line starting current to 4 instead of 6 amperes 
per phase per horsepower, or to about twice full-load 
current. This would require an applied motor voltage of 
58 per cent of line voltage. As the starting torque of a 
motor also decreases as the square of the applied voltage, 
it follows that only such motors whose starting duty is 
light could be connected to such low starting taps. 


EFFECT OF STARTING COMPENSATORS 


The effect of starting compensators may be summed up 
in the following tabulation: 


Taps Corresponding Line Corresponding 


n Current in per Cent Torque in per Cent 
Per Cent of Of Line Current Of Starting Torque 
Full Voltage Size of Starter At Full Voltage At Full Voltage 
40 5 to 18 hp. 16 16 
58 5 to 18 hp. 34 34 
70 5 to 18 hp. 50 50 
85 5 to 18 hp. 72 72 
50 19 hp. and larger 25 25 
65 19 hp. and larger 42 42 
0 19 hp. and larger 65 65 
100 All sizes running position 100 100 


The minimum starting torque in percentage of full- 
load torque with full voltage applied varies from 115 per 
cent for slow-speed motors to 150 per cent for high-speed 
motors. The maximum running torque varies from 175 
per cent to 250 per cent of full-load torque. 

A machine requiring a torque of 120 lb. at one foot radius 
to start it and a torque of 250 lb. at its heaviest duty period, 
could be driven by a 25-hp. motor having the following 
characteristics: Full-load torque, 146 lb. at one foot radius; 
starting torque, 180 Ib. at one foot radius; maximum run- 
ning torque, 325 lb. at one foot radius. 

The starting torque required is 56 per cent of that of 
the motor with full voltage applied. If connected to the 
70 per cent tap of a starting compensator, the motor would 
develop a torque of 90 lb. (50 per cent of 180 lb.) and 
therefore could not start the load. By connecting to the 
next higher standard tap (85 per cent) a starting torque 
of 72 per cent of 180 lb., or 130 lb., would be developed, 
or sufficient to start the load easily. The starting current 
would, however, be 72 per cent of 15 amperes, or approxi- 
mately 11 amperes per phase per horsepower, assuming 
a 220-volt three-phase motor. 

Rigid enforcement of the suggestion that line starting 
currents be limited to twice full-load current would in many 
cases result in compelling the application of larger motors 
to the load in order to obtain the necessary starting torque 
with all the evils consequent to over-motoring. 

Going back to the illustration to limit the starting cur- 
rent to 4 amperes on the line, a starting tap of 50 per cent 
would be required. Since the starting torque under these 
conditions is also 25 per cent of that of the motor with 
full-voltage applied, a motor having a starting torque of 
4 times 120 lb., or 480 lb., would be required. The nearest 
standard size would probably be a 50-hp. motor. If, on 
the average, the 25-hp. motor originally selected were loaded 
to 80 per cent of its capacity, it would operate at about 
82 per cent power factor. The 50-hp. motor required to 
keep the starting current down, would be loaded to 40 per 
cent of its capacity and would operate at about 75 per 
cent power factor. 

With this in mind the two larger manufacturers were 
asked what would be the effect of designing motors with 
locked-rotor starting-current values of two-thirds of the 
present design values. The replies stated that in order 
to accomplish this the reactance would have to be increased, 
thus reducing the power factor about 3 per cent. The re- 
sistance would be unchanged in order not to reduce present 
efficiencies. The starting torque would be reduced to 
about four-ninths of the present value and the maximum 
output torque to about two-thirds of the present value. 
The manufacturers feel that these torque reductions would 
be such as to make motors designed in this manner com- 
mercially undesirable. 
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Secretary Merrill Boosts Water Power for 
Southern Appalachian States 


That the five southern Appalachian states of North and 
South Carolina, Georgia, Alabama and Tennessee have made 
particularly rapid progress in developing their water-power 
resources and that they should make plans for continuing 
such development to the maximum, were the two main 
points of an address made recently in Asheville, N. C., by 
QO. C. Merrill, executive secretary of the Federal Power 
Commission. He pointed out that the central stations in 
these states had produced in 1907 only 34 per cent of the 
total central-station energy in the United States, while in 
1917 they were supplying nearly 8 per cent, the output for 
1917 having increased to 84 times that of 1907. There has 
been a corresponding increase in installation, he said, and 
while less than half of this instaMation was water power 
in 1907, it was nearly two-thirds in 1917, a ratio approached 
by only one other section, the far West. “The states rep- 
resented here have, however,” said Mr. Merrill, “made only 
a beginning in the use of their potential water power. The 
time is now here when you should secure the necessary 
information and should draw the plans for the fullest util- 
ization of the resources which you have.” 

In explaining the matter, Mr. Merrill gave a review 
of the general power situation, including some interesting 
figures. He illustrated the tremendous size and the rapid 
growth of the power field by pointing out that in 1907 the 
total output of central stations in the United States was 
two billion kilowatt-hours per year, in 1917 it was twenty- 
five billion, and in 1920 forty-four billion. He explained, 
however, that these figures represent only electricity, with- 
out taking into account power that is produced and used 
directly; he estimated that if all our power needs—domestic, 
industrial and transportation—were served electrically, our 
annual requirements would probably amount to one hundred 
and fifty billion kilowatt-hours, thus showing that electric 
energy has thus far entered less than one-third of the power 
field. 

The present total of installed power in manufacturing 
plants, central stations, railways, etc., was estimated at 
from seventy to eighty million horsepower, of which water 
power is estimated to be not over nine million horsepower, 
or a little over 10 per cent. Although recognizing the prob- 
ability that the energy output of hydro plants per horse- 
power installed is somewhat greater than for fuel plants, 
Mr. Merrill said that we can hardly assume that more than 
15 per cent of our total power requirements are met by 
water power. 

The speaker pointed out that the proportionately small 
amount of water power that is developed is not due to any 
lack of such resources, inasmuch as we have far more of 
them than we can use now, nor is it primarily due, he said, 
to unsuitable legislation, although the latter has been a 
contributory cause. He considered the two main reasons 
for the situation to be these: First, since the transmission 
of electric power over long distances and the application 
of such power to industrial needs are developments of com- 
paratively recent years, our industries have been organized 
on a basis of steam or other direct power, and the change 
from that to water power involves considerable expense, 
and is also held back by inertia; second, geographical con- 
ditions are unfavorable, because most of our industries are 
in the East and most of our water power is in the West. 

In illustrating the latter point, he showed that over three- 
fourths of the prime-mover capacity in the United States 
used in manufacture, in central stations and in electric 
railways, is east of the Mississippi, and nearly two-thirds 
east of the Mississippi and north of the Ohio and the 
Potomac; in this area, also, he said, is the greater part of 
our railway traffic. Right at hand, in this same district, 
he continued, in the six states of Pennsylvania, Ohio, Indi- 
ana, Illinois, West Virginia and Kentucky, 80 per cent of 
our bituminous coal is mined. Of our estimated water-power 
resources, however, he said that three-fourths are west of 
the Mississippi and 60 per cent are in the five states of 
California, Oregon, Washington, Idaho and Montana. 
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The Future Development of the Marine 
Diesel Engine 


In a paper read before the Diesel Engine Users’ Asso- 
ciation, H. F. P. Purday discussed the marine Diesel engine. 
In referring to the main points of difference in the design 
of the marine as compared with the land engine, he pointed 
out the fact that the hull of the ship, being subject to more 
or less violent motion, did not form the rigid foundation 
which was furnished in the case of the land engine. It 
was therefore necessary to provide for considerable rigidity 
in the engine frame or in the seating in order to avert 
troubles due to the main bearings getting out of alignment. 
Crankshafts must be considerably stronger than those used 
in land practice. To provide for ability to start up from 
any crank position, it was also necessary to use engines 
having a certain minimum number of cylinders—at least 
six for the four-stroke-cycle engines and four for the two- 
stroke-cycle engines. 

After referring to the principal types of Diesel engines, 
the author dealt with the subject of the four-stroke-cycle 
and the two-stroke-cycle engines and referred to opposed 
piston two-stroke-cycle engines using solid injection and 
air injection of fuel. The Still engine was mentioned as 
being in a class by itself. There was considerable con- 
troversy on the subject of heat stresses, and there could be 
no question that the provision of relatively small two-stroke 
cylinders to perform the same work as relatively large four- 
stroke cylinders did entail some thermal problems of an 
important character. 

In dealing with fuel-injection systems, Mr. Purday stated 
that so far the best fuel consumption with the solid-injection 
system seemed to be associated with high maximum pres- 
sures, which were penalized by the registration societies. 
When the maximum pressure was limited to 500 Ib. per 
sq.in., the fuel consumption was usually slightly higher 
than with the air-blast system. 

The permissible mean pressure for two-stroke-cycle 
engines depended largely on the efficiency of the scavenge 
process, while the piston speeds were generally between 
about 500 and 700 ft. per min. Comparatively slow piston 
speeds had been adopted on account of the desirability of 
making use of low scavenge pressure in order to secure 2 
good mechanical efficiency and to keep the revolutions low 
on account of the propeller efficiency. Two-stroke-cycle 
engines, however, were not necessarily restricted to low 
piston speeds. 

The author discussed the thermal difficulties of large 
Diesel engines and pointed out that the trend of modern 
design seemed to be to eliminate extensive temperature 
stresses by dividing the castings into smaller pieces having 
considerable freedom from expansion. He favored the prac- 
tice of providing concave crowns to pistons as the farther 
the center of the crown was away from the fuel valve, the 
less heat it would presumably receive. 

The view was expressed that the Diesel engine must be 


‘seriously considered in the near future for propelling large 


vessels requiring something like 16,000 shaft horsepower 
per shaft. 

In the discussion that followed, the belief was expressed 
that further development of the marine Diesel egine was 
likely to follow along the lines of the double-acting 
two-stroke engine. Further interesting information was 
given concerning the cylinder construction of the “Still” 
engine. Reference was made to the greater use of the 
larger sizes of engine for land use on the continent and in 
other countries abroad. Stress was laid on the importance 
of reducing as far as possible the cost of manufacture and 
a point was made that the present high cost of the larger 
units for land use was due to the comparatively small de- 
mand up to date. 


Congress, in the naval appropriation bill for the fiscal 
year beginning July 1, limits the fuel appropriation for the 
Navy during that year to $16,000,000, notwithstanding re- 
quests of the Navy backed personally by Secretary Denby 
that $19,894,000 be given. 
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Duquesne Company Planning 
Big Heating Plant 


One of the largest heating plants in 
the country is to be put up by the 
Duquesne Light Co., of Pittsburgh, ac- 
cording to present plans, which call 
for completion of the plant by the fall 
of 1923. The plant is to be capable of 
generating a million pounds of steam, 
so that the total heating surface of 
the boilers to be installed will be some 
300,000 sq.ft. 

It is expected that the building will 
have to be put up on limited ground 
area and that it will be about 150 ft. 
high. 


Navy Saves with Oil Purifiers 

Admiral Robison, chief of the Navy 
Bureau of Engineering, in testimony 
before the Senate appropriations com- 
mittee in behalf of funds for his serv- 
ice during the coming year, referred 
to water getting into oil in oil-burning 
ships, leaving the ships without power. 
To overcome this difficulty, electric 
feed pumps and fuel-oil service pumps 
running from a storage battery are re- 
quired. He recommended fuel-oil re- 
finers for the ships, stating that the 
Navy has placed oil purifiers on every 
battleship and destroyer to purify 
lubricating oil, and that these devices 
are saving an average of their full cost 
every year. 


Boiler Fees Now Graduated 

Cc. O. Meyers, secretary-treasurer of 
the National Board of Boiler and Pres- 
sure Vessel Inspectors, has announced 
that the basis of charging fees for reg- 
istering boilers has been changed from 
the fixed charge of $2 per boiler to a 
sliding scale depending upon the heat- 
ing surface of the boiler. The follow- 
ing schedule has been approved, effec- 
tive July 1, 1922: 

From 1 to 5 hp., $0.25; 6 to 50 hp., 
$0.50; 51 to 200 hp., $1; 201 to 500 hp., 
$2; 501 hp. up, $3. 

In this table 1 hp. is, of course, taken 
as representing 10 sq.ft. of heating 
surface. 

It is pointed out that it will now be 
necessary for manufacturers to place 
the heating surface of the boiler at the 
bottom of the data report. 


An Intensive Course in Industrial 
Administration 

From Aug. 28 to Sept. 9, at Penn- 
sylvania State College, there will be 
held the Seventh Annual Summer Ses- 
sion in Industrial Organization and 
Administration, under the immediate 
direction of Prof. Edward J. Kunze, as- 
sisted by Prof. J. O. Keller and P. P. 
Henshall, of the Department of Indus- 
trial Engineering. The course is to be 
an intensive one, designed to show the 
most effective methods of modern or- 
ganization to manufacturers, superin- 
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tendents, personnel directors, account- 
ants, production managers and other 
executives. 

The greater part of the time is to be 
given over to practical installation 
methods, using the equipment of the 
five shops and other facilities of the 
school. There will also be group con- 
ferences, a feature that has proved val- 
uable before. The different lines of 
manufacture represented by those who 


President Harding, to Coal 
Operators and Miners— 


“The government has no desire 
to intrude itself into the field of 
your activities. It does feel an 
obligation to see that the common 
American interest shall not be 
menaced by a protracted lack of 
fuel. It prefers that the two 
great and associated interests— 
mineworkers and employers— 
should settle this matter in a 
frank recognition of the mutual- 
ity of your interests. If you can- 
not do that, then the larger pub- 
lic interest must be asserted in 
the name of the people, where 
the common good is the first and 
highest concern.” 

—An excerpt from a recent speech 
of the President, plainly setting 
forth the Government's attitude 
on the coal strike. 


will attend the course is expected to 
be very wide. Bulletins about the 
course may be had by addressing Pro- 
fessor Kunze at State College, Pa. 


Boston Societies Affiliate 


The engineering and technical associ- 
ations of Boston have finally completed 
organization plans that have been un- 
der way for some time, and have joined 
as the Affiliated Technical Societies of 
Boston, with headquarters at 715 Tre- 
mont Temple, where the Boston Society 
of Civil Engineers and the New 
England Waterworks Association for- 
merly had their offices. Nine societies 
are included, and their total “non-dupli- 
cating” membership is about 3,500. The 
affiliated organization has been granted 
a charter by the State of Massa- 
chusetts. 

In general, the objects of the affilia- 
tion are to eliminate duplication in the 
programs given by the various member 
associations and to promote a stronger 
engineering feeling by bringing to- 
gether all engineers in the vicinity. 
The officers of the affiliation council 
are: Chairman, Leonard Metcalf; 
vice-chairmen, Alfred S. Kellogg 
and Alexander Macomber; treasurer, 
Charles L. Hammond; clerk, W. G. 
Starkweather; executive secretary, J. 
B. Babcock. 


Pennsylvania Will Not Allow 
Marine Boilers 


A recent announcement from Com- 
missioner Connelley, of Pennsylvania, 
is to the effect that boilers of the ma- 
rine type, such as were built for the 
United States Shipping Board at Hog 
Island, are not eligible for installation 
in Pennsylvania. He points out that 
such boilers are not covered by the 
Code, and that “only boilers that were 
built for stationary purposes and in 
strict accordance with the Code can be 
installed and operated in the industrial 
establishments in the commonwealth.” 
‘Several installations of unacceptable 
boilers have been reported, and for that 
reason the recent decision has been sent 
to all approved boiler inspectors in the 
State, with the warning that commis- 
sions of competency will be revoked in 


case of failure to comply with the regu- 
lations. 


A Safety Code for Conyeyors and 
Conveying Machinery 


The American Engineering Standards 
Committee has decided to undertake 
the development of a safety code for 
conveyors and conveying machinery, 
and has announced the appointment of 
the American Society of Mechanical 
Engineers and the National Bureau of 
Casualty and Surety Underwriters as 
sponsors for the code. It is pointed out 
that although the introduction of me- 
chanical conveyors has eliminated a 
large proportion of accidents that used 
to happen in handling materials man- 
ually, there are now some new dangers 
in the operation of the conveying ma- 
chinery itself, and it is held that these 
dangers can be lessened by a more 
general agreement among both users 
and manufacturers of conveying equip- 
ment as to safe practices in the manu- 
facture, installation and operation of 
such apparatus. 

The code will coveg all types of 
conveyors, including gravity, belt, 
chain, aérial cableways, etc. Shafting, 
pulleys, belts, gears, clutches, etc., used 
in connection with such machinery, 
however, will be covered by the me- 
chanical power transmission code, which 
is now in preparation. 

All interested national organizations 
will be asked to co-operate in preparing 
the code, and suggestions from all re- 
sponsible sources will be welcomed by 
the committee, whose headquarters are 
at 29 West 39th St., New York City. 


The suit of New York against the 
constitutionality of the Federal Water 
Power Act in its application to State 
streams was not reached by the Su- 
preme Court at its term recently closed. 
This case will probably be argued early 
in the new term beginning in October. 
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New Publications 


Methods for Testing Petroleum Prod- 
ucts. Technical Paper 298 of the 
United States Bureau of Mines, 
Washington, D. C. Limited free 
edition. 

Those who are responsible for the 
buying of considerable quantities of 
petroleum products will do well to 
obtain a copy of this pamphlet, which 
describes the methods of testing used 
by the Government in buying petroleum 
for its own uses. These methods were 
adopted by the Interdepartmental Pe- 
troleum Specifications Committee, and 
supersede similar methods published in 
Bulletins 1 to 5 inclusive of the Com- 
mittee on Standardization of Petroleum 
Specifications. 

The Four-Hour Day in Coal. By Hugh 
Archibald. Published by the H. W. 
Wilson Co., 958-64 University Ave., 
New York City. Cloth; 5 x 8 in, 
148 pages; illustrated, Price $1.50. 
A timely little book. If everybody 

would read it, there would be a more 
intelligent public appreciation of the 
conditions that lie at the root of the 
present trouble. It deals with the work 
and the conditions of the miner, not 
in the sentimental but in the engineer- 
ing mood, devotes a chapter to griev- 
ances and then tells what coal mining 
is like, treats of the mine foreman and 
his problem; time for the miner; 
amount of work for the miner; record 
of complaints in Illinois; discourage- 
ments and the lack of thrift and the 
engineering need. 

The author writes in the light of 
twenty years’ experience in and about 
the mines, and presents the facts upon 
which the engineering mind can build 
the systematic administration of our 
most important resource. 


Steam Heating.—A manual of practical 
data, compiled by the General Engi- 
neering Committee of Warren Web- 
ster & Co., published by Warren Web- 
ster & Co., Camden, N. J. Cloth; 
8 x 104 in.; 367 pages; 277 illustra- 
tions and 175 tables. Price, $3.25 net. 
Any large company that specializes 

in a given field necessarily acquires a 

vast fund of practical information. The 

old habit of hoarding such information 
is gradually dying out as the advan- 
tages of sharing it become more evident, 
and in recent years several books of 
high engineering value have been pub- 
lished by manufacturing concerns. The 
present volume gives an immense 
amount of data of the sort that could 
be obtained only by a broad experience 
in the field of heating. Some sections, 
such as those dea'ing with the heating 
of residences, will rot be of interest to 
the power-plant engineer, but most of 
the book has a direct bearing on the 
daily work of any engineer who is in 
charge of an industrial heating system. 

The first 150 pages deal with the 
subject of heating in general, with un- 
usually complete data on the following 
subdivisions: Data required for steam- 
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heating system designs; heat trans- 
mission; air infiltration; method of cal- 
culating heat requirements; method of 
computing and selecting heating sur- 
face; ventilation problems as they affect 
the design of heating systems; propor- 
tioning of chimneys; boilers; selection 
of the proper type of steam-heating 
system; flow of low-pressure steam 
through piping; critical velocities in 
radiator runouts; vacuum pumps and 
auxiliary equipment; laboratory tests 
of return traps. The second section 
of the book deals with the specialties 
used in the Webster systems of steam 
heating, while the last 40 pages are 
given over to useful miscellaneous in- 
formation of interest to engineers. It 
is to be hoped that the example set by 
the Webster company will be followed 
by manufacturers in other fields, where 
the preparation of comprehensive 
treatises would be of great value to 
the engineering fraternity. 


Mexican Year Book, 1920-1921. By 
Robert Glass Cleland, Ph.D. Pub- 
lished by Mexican Year Book Pub- 
lishing Co., Los Angeles, Cal. Cloth; 
6 x 9 in.; 524 pages. Price, $7.50. 
The announced object of the book 

is to meet the demand for unbiased, 

systematized information about Mexico, 
prepared for the American public. The 
preface compares it with preceding 

Mexican Year Books as being better 

adapted for American use and as hav- 

ing no connection, official or unofficial, 
with the Mexican government. The 
subjects covered are: History and 
geography, politics and government, 
travel and transportation, commerce 
and manufacturing, natural resources, 
public finances, currency and banking, 
labor conditions and educational sys- 
tems. A bibliography of works on 

Mexico, suggestions for the business 

traveler in Mexico and similar infor- 

mation are also included. 


Notes and Examples on the Theory of 
Heat and Heat Engines. By John 
Case, M.A. Published by W. Heffer 
& Sons, Ltd., Cambridge, England. 
Handled in United States by D. Van 
Nostrand Co., 8 Warren St., New 
York City. Cloth; 54 x 84 in.; 136 
pages; 64 numerical problems. Price, 
$2.50 net. 

If this book does not meet the needs 
of the average power-plant engineer, no 
blame should attach to the author, who 
evidently had quite a different purpose 
in mind. In the words of the author, 
“The book is not intended as an ex- 
haustive textbook, as sufficient excel- 
lant treatises exist already, but rather 
a companion to lectures, to help the 
student to see at a glance the important 
points of the subject and to assist him 
with his revision for examinations.” In 
other words, the book is primarily for 
the assistance of students who are hear- 
in~ lectures on thermodynamics in 
British universities. 

The method of treatment is mathe- 
matical throughout and involves a 
knowledge of calculus and differential 
equations, making the book largely un- 
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intelligible to the average engineer. 
From the point of view of American 
practice, the book has another bad fea- 
ture, in that it employs what is called 
the standard thermal unit, which is 
defined as the amount of heat required 
to raise 1 lb. of water 1 deg. C. In 
the United States the British thermal 
unit is used almost exclusively by engi- 
neers and the metric unit, the calorie, 
by workers in pure science. The in- 
troduction of another unit, half metric 
and half English, would seem to be an 
unnecessary complication in a field that 
is already far more complicated than is 
desirable. 


The Ignition Temperature of Coal. Bul- 
letin No. 128. By Ray W. Arms. 
Published by the Engineering Ex- 
periment Station, University of Illi- 
nois, Urbana, Ill. Paper, 6 x 9 in., 
70 pages. Price, 35 cents. 

Ignition temperature has been de- 
fined by those who carried on the work 
described in the book as the tempera- 
ture at which coal, when heated slowly, 
begins to glow. No fixed relation has 
been discovered between this point and 
the liability of any particular coal to 
spontaneous combustion, but the data 
given may nevertheless be of some 
value to those who make a particularly 
keen study of the combustion of coal. 
The booklet covers a narrow subject, 
but does so thoroughly. Numerous 
other valuable publications of a similar 
nature are put out by the Engineering 
Experiment Station, most of them be- 
ing obtainable at a small charge. 


Personals 


Charles T. Main, widely known con- 
sulting engineer, on July 1 moved his 
organization from 201 to 200 Devon- 
shire St., Boston, Mass. 

R. B. Mildon has been appointed gen- 
eral manager of the stoker department 
of the Westinghouse Electric and Man- 
ufacturing Co., with headquarters at 
South Philadelphia. 

C. W. Fields, for four years an engi- 
neer with the Carnation Milk Products 
Co., at Kent and Mt. Vernon, Wash., 
is now working at installation and 
“trouble shooting” with the Edwards 
Ice Machine Co. at Seattle. 

L. E. Armstrong has taken a posi- 
tion as mechanical engineer with the 
Bass Foundry & Machine Company of 
Fort Wayne, Ind. He was formerly 
in the engineering department of the 
Heine Boiler Company. 

Anson W. Burchard has been elected 
president and chairman of the board 
of the International General Electric 
Company. He was formerly vice-chair- 
man of the board of directors, and suc- 
ceeds Gerard Swope, who recently be- 
came president of the General Electric 
Company, and Charles Neave, who re- 
signed. 

Royal D. Holbrook of Cedar Rapids, 
Towa, in addition to his work as com- 
bustion engineer for the Department of 
Engineering Extension of Iowa State 
College, has been appointed traveling 
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engineer for the State Board of Control, 
which has under its jurisdiction six- 
teen state institutions burning about 
$750,000 worth of fuel per annum. He 
is being prominently mentioned as a 
candidate for the vice-presidency of the 
N.A.S.E. at the coming convention. 


Society Affairs 


Coming Conventions 


National Association of Stationary 
Engineers; Fred W. Raven, 417 
South Dearborn St., Chicago, Ill. 
Annual conventions exhibi- 
tions of the State Associations 
scheduled as follows: 

New England, at Springfield, Mass., 
July 12-14; James Morgan, 53 
Devonshire St., Boston. 

Michigan, at Kalamazoo, July 19- 
21; A. M. Adams, 1307 Stock- 
bridge Ave., Kalamazoo, Mich. 
Wisconsin, at Madison, July 26-28; 
Cc. Z. Wise, 204 South Carroll St., 
Madison. : 
Minnesota, at Minneapolis, Aug. 9- 
11; C. A. Nelsen, 800 22nd Ave., 
N. Minneapolis. 

Iowa, Des Moines, Sept. 10-11; 
Abner Davis, Room 16, Water- 
house Block, Cedar Rapids, Iowa. 

Universal Craftsmen Council of En- 
gineers; Thomas H. Jones, 33 Lin- 
den Ave., Cherrydale, Va. Annual 
convention and exhibition at 
Cleveland, Aug. 7-11. 


The National Association of Prac- 
tical Refrigerating Engineers has set 
the date for its Thirteenth Annual Con- 
vention and Exhibition as Nov. 1-4, at 
the Planters Hotel in St. Louis. The 
entire second floor of the hotel has been 
engaged for exhibition and meeting 
purposes. The objects of the Associa- 
tion are educational, and its members 
are chief and operating refrigerating 
engineers. The secretary is Edward 
H. Fox, 5707 West Lake St., Chicago. 


The Engineers’ Society of Milwaukee 
has announced the election of the fol- 
lowing officers for the ensuing year: 
President, Arthur Simon, engineer of 
the Cutler-Hammer Manufacturing Co.; 
vice-president, Fred H. Dorner, mechan- 
ical engineer; treasurer, A. Q. Dufour, 
mechanical engineer; secretary, Fred 
T. Goes, engineer of the Vilter Manu- 
facturing Co. At the conclusion of the 
annual meeting, Fred H. Dorner was 
presented with a goid watch in appre- 


ciation of his work as secretary for the 
last ten years.. 


Business Items 


The Chicago Pneumatic Tool Co., 6 
East 44th St., New York City, has 
made the announcement that, on June 
27, Charles M. Schwab was elected 
chairman of the board of directors, suc- 
ceeding John R. McGinley, who has re- 
signed. 

The Westinghouse Electric and Man- 
ufacturing Co. has made several im- 
portant changes in its power sales de- 
partment. L. C. Bullington is now to 
have charge of the general work of the 
power department, having been ap- 
pointed assistant manager. Charles F. 
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Lloyd, formerly manager of the sub- 
station section, is now manager of the 
electric division, and R. E. Carothers, 
formerly manager of the turbine sec- 
tion, is now manager of the steam di- 
vision. Mr. Lloyd and Mr. Carothers 
have been succeeded by Bruce H. Lytle 
and D. O. Tylee. 


The Economy Fuse and Manufactur- 
ing Co. has moved its Pittsburgh sales 
office from the Farmers’ Bank Building 
to the People’s Bank Building, at Fourth 
Ave. and Wood St. 


The New Haven Boiler Works, Inc., 
New Haven, Conn., has announced the 
election of Eugene L. Cooke as secre- 
tary and treasurer. Mr. Cooke was 
formerly with the Vincent-Gilson En- 
gineering Co., Inc., of New York City. 

The Pittsburgh Valve, Foundry and 
Construction Co., Pittsburgh, Pa., has 
moved its Chicago sales office from the 
McCormick Building to the Monadnock 
Block. J. B. Longini is district repre- 
sentative. 


The United Machine and Manufac- 
turing Co., Canton, Ohio, has appointed 
the Hale-Stephen Co., with offices in 
Cleveland and Detroit, as its sales rep- 
resentative for the Harrington travel- 
ing-grate stoker and the industrial un- 
derfeed stoker. 

Wilson Welder and Metals Co., 132 
King St., New York City, has appointed 
the King-Knight Co., Underwood Bldg., 
San Francisco, Cal., as exclusive rep- 
resentative for the sale of plastic-are 
welding machines and “color-tipt” 
metals in the central and northern Cali- 
fornia districts. 


Trade Catalogs 


Flexible Couplings—Thomas Flexible 
Coupling Co., Warren, Pa. A short cat- 
alog describing the Thomas flexible 
coupling and containing some unusu- 
ally interesting photographs showing a 
10,000-hp. coupling installed in a steel 
mill. 

Corliss Engines—Chuse Engine and 
Manufacturing Co., Mattoon, Ill. Bulle- 
tin No. 7, 24 pages, describing a line 
of single, tandem and cross-compound 
non-releasing Corliss engines designed 
primarily for direct connection to elec- 
tric generators. 

Turbines and Alternators — Allis- 
Chalmers Manufacturing Co., Mil- 
waukee, Wis. Bulletin No. 1122, 54 
pages, describing Allis-Chalmers steam 
turbine and generator units of the non- 
condensing and condensing types, with 
pressure-operated bypass valve. Inter- 
esting detail photographs are included, 
as well as a number of drawings, show- 
ing clearly the construction of the 
apparatus. 


Fuel Oil Burning Systems—Schutte 
& Koerting Co., Philadelphia, Pa. Vol. 
5, containing five well-prepared and in- 
teresting bulletins on “Koerting Me- 
chanical Oil Burning System,” “Auxil- 
iary Apparatus for Burning Oil,” 
“Koerting Asko Type Oil Burning 


73 


System,” “Koerting Steam and Air 
Pressure Oil Burning System,” and 
“Fuel Oil, Its Properties and Ad- 
vantages.” 


Grates and Hand Stokers—Auburn 
Foundry Corporation, Auburn, Ind. A 
new 20-page catalog on the Auburn 
“Clear-Cut” grate and the Auburn hand 
stoker. 


Operating CO. and Draft Recorder— 
Jos. W. Hays Corporation, Michigan 
City, Ind. A 82-page book of operat- 
ing instructions for the Hays Auto- 
matic CO, and draft recorder. The ex- 
planation of the principles of such ap- 
paratus has been prepared with unusual 
care and thoroughness and should be of 
great value to those desiring an under- 
standing of such equipment. 


Heating and Temperature Regulating 
Devices—The Fulton Co., Knoxville, 
Tenn. Catalog No. 100, the first general 
catalog published by this company, 
which has recently been reorganized. 
The booklet contains 145 pages de- 
scribing “Sylphon” heating specialties, 
such as temperature and pressure-con- 
trolling instruments, valves, ete. Many 
useful tables and diagrams are also in- 
cluded. 


Fuel Prices 


BITUMINOUS COAL 


The following table shows the trend 
of the spot steam market in various 
coals (mine-run bases, f.o.b. mines): 


Market June 26, July 3, 

Coal Quoting 1922 1922 
Pool 1, New York $4.40-4.50$4.75—4.85 
Smokeless, Columbus 3. 35-3.50 3.35-3.50 
Cle: rfield, Boston 3.15-3.40 6.10-6.25 
Somerset, Boston 3.35-3.50 3.35-3.60 

nawha, Columbus 3.25-3.50 3.25-3.50 
Hocking, Columbus 3.25-3.50 


Pittsburgh No. 8 Cleveland 


Ind. 4th Vein, Chicago 

West Ky., Louisville 4.00-4.15 4.25-4.50 

Big Seam, Birmingham 1.85-2.00 2.00—2.25 

S. E. Ky., - Louisville 3.25-3.50 3.50 
FUEL OIL 


New York—July 6, Port Arthur 
light oil 22@25 deg. Baumé 3c. per 


gal.; 30@35 deg., 49c. per gal. f.o.b. 
Bayonne, N. J. 


Chicago—June 28, for 24@26 deg. 
Baumé, $1.15 per bbl.; 21@36 deg., 
34c. per gal. in tank cars, f.o.b. Okla- 
homa refinery, or freight adjusted. 


Pittsburgh—July 5, f.o.b. refinery, 
Pennsylvania, 36@40 deg., 5}¢.; Ken- 
tucky fuel oil, 32@34 deg., 44c. per gal. 
Gas oil, 32@34 deg., 3c. per gal.; 36@ 
38 deg., 3ic.; 38@40 deg., 34c. West- 
ern, 24@30 deg., $1.35 per bbl. 


Philadelphia—July 3, 26@28 deg. 
Baumé, Oklahoma, $1.05@$1.10 per 
bbl.; 30@34 deg., Oklahoma (group 3), 
3@3ic. per gal.; 16@20 deg. Seaboard, 
$1.15@$1.25 per bbl. 


Cincinnati—May 27, for 26@30 deg. 
Baumé, 54c.; Diesel 32@24 deg., 54c. 
per gal.; distillate 39@40 deg., 6c. 


Cleveland—May 27, 26@30 deg. 
Baumé, 4%c. per gal. 


| 
| 
| 
| | 
} 
1 
£ 


74 


POWER 


Vol. 56, No. 2 


Condensed-Clipping Index of Equipment 


Condensed from previous descriptions in “Power” for convenient filing 


Washer, Condenser Tube 
Worthington Pump and Machinery Corporation, 
115 Broadway, New York City. an 


“Power,” 1922. 


il 


- K Operating angle 
gbout 45°maximum = 
Hf swinging nozzle 
. 
= 
A washer with which the tubes of surface con- Tiga | 
diensers may be cleaned out as often as desired a 


without interfering with operation. It consists 
of a water-jet tube that is inserted through 
attachments on the various manhole plates and 
swiveled around so as to force a jet of water (about 60 gal. per 
min, at 250 lb. pressure) through each tube in succession. When 
the water jet is withdrawn, a check valve closes and prevents the 
escape of water. <A cap is then screwed on to seal the joint. 
Further described in “Power” for May 9, page 732. 


Governor, Feed Pum “Power,” 1922. 


White Fuel Engineering Corporation, 742 West 12th St., New 
York City. 


The complete set of governing appara- 
tus consists of three pieces: A _ float- 
operated steam pilot valve that is con- 
nected with the water and steam spaces 
of the boiler; a steam-operated valve 
. (controlled by the float valve) placed in 
the feed line between the pump and the 
boiler; a hydraulically-operated valve, 
which is the governor proper, for con- 
trolling the speed of the feed pump. The 
first two are shown here, but the gov- 
ernor is omitted for lack of space. The 
operation is as follows: The water level 
in the float valve (shown at the right) is 
the same as that in the boiler, and when 
it rises the float also rises and lets steam 
through the small pipe C, which is connected to the steam-line 
valve (shown at the left) at the top, where it is also marked C. 
The steam then forces down the piston B, closing the valve H 
and shutting off the water supply to th2 boiler. The resulting in- 
crease in pressure on the discharge side of the pump operates a 
pilot valve in the pump governor. Further described in ‘‘Power” 
for Jan. 31, page 184. 


Fan, Cinder Catching 
B. F. Sturtevant Co., Boston, Mass. 


An_ induced-draft fan designed with 
the double purpose of causing a draft 
and of separating cinders and finer 
particles of solid matter ordinarily car- 
ried out by the flue gases and dropped 
on the surrounding neighborhood. <A 
number of guiding vanes are provided 
on the blades of the fan to throw the 
cinders into a dust chamber, from which 
they settle by gravity into a hopper at 
the bottom. The cinders can then be re- 
moved, from time to time, or continu- 
ously by screw or other conveyors. It 
is claimed to be more efficient than the 
ordinary induced-draft fan and to re- 
move 75 per cent of the solid matter in 
the flue gases. It is said that a test 
made on two of these fans installed with 
six 5,000 sq.ft. boilers resulted in the separation by each fan of 
250 Ib. of cinders an hour, and that the separated material re- 
sembled a fine coke_breeze that showed upon analysis about 
fg = per pound. Described further on p. 180 of “Power” 
or Jan. 31. 


“Power,” 1922. 


Fuse, Refillable, Plug Type “Power,” 1922. 
Cote Bros. Manufacturing Corporation, Chicago, IIL 


A simple re- 
fillable plug 
fuse, consisting 
of only three 


parts, marked 
1, B and C in 
the illustra- 


tion. Ais a re- 
fillable cart- 
ridge, or small 
cartridge fuse ; 
B is the body, 
made of a 
heat - resisting 
molded insula- 
tion and _con- 
taining the bottom contact of the fuse; C is the cap, made of 
molded insulation, threaded on the inside to receive the corrugated 
brass part. This brass part screws over some threads on the body 
B and also screws into the socket; as it is closed at the upper end, 
it makes contact with the fuse proper and so closes the circuit. 
There is a small hole through the center of the brass part, and 
also through the top of the cap, through which can be seen the 
amperage. Described further on p. 177 of “Power” for Jan, 31. 


Stoker, Hand, Hopper Feed Added “Power,” 1922. 
Cokal Stoker Corporation, 341 East Ohio St., Chicago 


A hopper feed has been 
added to the _ standard 
Cokal hand stoker, thus 
eliminating hand firing 
and making it possible to 
receive the coal directly 
from conveying  equip- 
ment or overhead bunk- 
ers. This prevents the 
excess air that would 
come in through the fir- 
ing doors, and also tends 
to maintain automatically 
the correct shape of fue! 
bed, as indicated at B in 
the _ illustration. With 
hand firing, a careless 
operator sometimes fires 
ile of fresh coal is carried in the front 


in such a way that a 
part of the stoker, as indicated at A, thus reducing the active area 


of the fuel bed. With the hopper-feed arrangement the coal is 

pushed into the furnace by the hand-operated feeder block. 

Further described in “Power” for May 16, page 774. 

Blower, Flue, for H. R. T, Boilers 
A La Budde, 931 East Third St., Duluth, Minn. 


“Power,” 1922. 


A | May be Operated from the floor in front 


of the boiler by a hand lever on the 
€ sb squared shaft A and an extension rod on 

the steam-supply valve. Turning the 
shaft A raises the blower pipe B, through 
the lever C, thus blowing out first one 
row of tubes and then another. Steam 
nozzles are screwed into the blower pipe 
opposite each tube. The blower pipe is 
guided up and down by short pieces of 
pipe, which are spot-welded to it _and 
which slide along the vertical pipes F F; 
it is supplied with steam through a pipe 
| that is jointed at D D D. The device is 
made to order, according to the boiler on 
which it is to be installed. Described 
= in “Power” for April 25, page 


Separator, Coke “Power,” 1922. 


R. Stutzke Co., Inc., 526 West 18th St., Chicago, Ill. 
(American representative. ) 


A machine for recovering 
the combustible matter re- 
maining in furnace refuse. It 
was first developed in Ger- 
many, and is now being _in- 
troduced in this country. The 
furnace residue is dumped into 
the revolving drum sieve, from 
which the fine cinders and 
ashes sift through into the 
first dump car; large slag 
cakes pass through into a sec- 
ond car, and the remainder 
falls into one end of an in- 
clined tank, which is half tull of water that has been treated with 
clay or other material to give it a specific gravity of 25 to 30 deg. 
Baumé. The coke, being light, rises to the surface of the water, 
and the slag, being heavy, falls to the bottom. The two conveying 
screws deliver the coke and the slag to separate dump cars, The 
machine is made in three sizes, yielding from 134 to 12 cu.yd. per 
hour, requiring from 1 to 4 hp. The two smaller sizes are port- 
able. Described further in “Power” for June 6, page 899. 

Joint, Expansion “Power,” 1922. 

Ray Expansion Joint Co., Inc., 95 Liberty St., New York City. 


An expansion joint for 
piping systems, consist- 
ing of two flanges, one 
of which may slide upon 
a tube that is tight in 


the other. This sliding 
joint, however, allows 
some steam leakage, 


which is kept from es- 
ecaping by the peculiar 
expansion element shown 
in section in the illus- 
tration. This element is 
made up of a series ot 
steel discs, which ar: 
welded together, each 
disc being fastened at 
its outside edge to on 
disc, and at its inside 
edge to another. Th: 
outer casing not only 
protects the discs from outside injury, but also keeps them from 
being stretched beyond their elastic limit. Described further 0! 
page 141 of ‘“‘Power” for Jan. 24. 


For a permanent file of new and improved power-plant equipment, clip and paste on 3 x 5-in. cards. (Patented Aug. 20, 1918.) 
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Electrical prices on following page are prices to the power plant by jobbers in the larger buying centers east of the 


Mississippi. 


Elsewhere the prices will be modified by increased freight charges and by local conditions. 


SINCE LAST MONTH 


Advances—Structural and boiler rivets up 10c in New 
York warehouses and 15c. per 100 lb, at Pittsburgh mill. 
Cold finished steel advanced 10c. in New York and 30c. per 
100 Ib. in Cleveland. Silica and magnesite brick up $3 and 
clay brick, $1 per M, during month. Linseed oil prices tend- 
ing upward. 

Declines—Cotton waste, white, down $c. and mixed, Ic. 
per lb. in Chicago. Babbitt metal, all grades, reduced 4éc. 
@llc. per lb. in New York warehouses, slightly lower in 
Cleveland. 


POWER-PLANT SUPPLIES 


HOSE— 7 
Fire 50-Ft. Lengths 
Common, 2}-in., 3-ply........ 1,00 per ft. Jist less 50% 
ir 
First Grade Second Grade 
$0 223 


Steam—Discounts from Tist 
Second grade...50-5°, Third grade... 


First grade... .40-10% 


-50-10-5% 


RUBBER BELTING—The following discounts from list apply to transmission 
rubber and duck belting: 


LEATHER’ BELTING—List price per ply, 1!2-in. wide, per lin. ft. $2.88 


Grade Discount from list 
Medium 40-5% 
Heavy 35% 


For cut, best grade, 50-10%, 2nd grade, 60%. 
RAWHIDE LACING } For laces in sides, best, 41c. per sq.ft.; 2nd, 39. 


Semi-tanned: cut, 50%; sides, 43c. per sq. ft. 


PACKING—Prices per pound: 

Rubber and duck for low-pressure steam, } in 
Asbestos for high-pressure steam, iN... 
Duck and rabber Tor .90 
Flax, regular 


o 


Asbestos packing, twisted or braided and graphited, for valve stems and 


PIPE AND BOILER COVERING—Discounts, New York warehouses, are us 


fc nh WS: 


; 4-ply..... 70% off 
For low-pressure heating and return lines a ee 72% off 

74% off 


PORTLAND CEMENT—NewYork, $2.40@ $2.50 per bbl. without bags, in cargo 
lotsdelivered on job. Bag charge ‘of 40c. per bbl. 


STRUCTURAL STEEL—New York delivered price, 3 to 15-in. beams and 
channels and 3 to 6-in. angles, tees, and plates, all $2.68 per 100 1b. 


COTTON WASTE—The following prices are in cents per pound: 
New York 
Current Cleveland Chicago 
7.50@ 10.00 12.00 1.2 
\ {PING CLOTHS—Jobbers’ prices as follows: 
134 x 033 134 x 20} 


LINSEED OIL—These prices are per gallon: 


NewYork Cleveland hicago 
Raw in barrels (5 bbl. lots).......... $0.90 $1.07 Gi 9 
WHITE AND RED LEAD—RBase price per pound: 
- Red White 
Current 1 Year Ago Current | Yr. Ago 
Dry Dry 
or or 
Dry ‘In Oil Dry In Oil InOil In Oil 
100-Ib. keg....... .50 14.00 13.00 14.50 12.50 13.00 
25- and Soib, keg. 12.75 14.25 13.25 14.75 12.75 13.25 
124-lb. keg. 3.00 14.50 13.50 15.00 13.00 13.50 
5-lb. cans......... 17.00 16.00 17.50 15.50 16.00 
I-lb. 19.00 18.00 19.50 17.50 18.00 


RIVETS—The following quotations are allowed for fair-sized orders from ware 


house: 
New York Cleveland Chicago 

Steel and smaller. . 60-5% 60-10% 
Tinned. . 60-50% 4}c. per lb. net 

Structural rivets, ‘diameter by in. in. on as follows 
New York... Chicago........ $3.1 Pittsburgh. . 

Boiler rivets, aan sizes: 
New .. $3. Chicago........ $3.20 Pittsburgh....... $2.50 
REFRACTORIES—Prices in car lots: 
Chrome brick, eastern points. . 20% 
Chrome cement, 40@ 4 See net ton 27@ 
Chrome cement, 40@ 45°, CreOs3, in sacks.......... net ton 29.50@31 
Magnesite brick: 9-in, shapes. . net ton 56@5 
Magnesite brick: 9-in. arches, wedges and keys. net ton 61. 60@63 
Magnesite brick: Soaps and spits.. perton 78.40@81.20 
Silica brick: Chicago district. ................065 per 1,000 38@41 
Silica brick: Birmingham, Ala.................... per 1,000 42. 
Silica brick: Mt. Union, Pa...... per 1,000 3 
Chrome ore crude, 45@50% ....... net ton 22 
Magnesite dead burn (Imported). . .. het ton 30@ 33 
Clay brick, Ist quality, 9 in. shapes, Pennsylvania, . . per 1000 33@36 
Clay brick, Ist quality, 9 in. shapes, Ohio, .......... per 1000 33@36 
Claylbrick, Ist quality, 9 in. shay on Kentucky,...... per 1000 33@36 
Clay brick, 2nd quality, 9 in. shapes, Pennsylvana.. per 1,000 29@33 
Clay brick, 2nd quality, 9 in. per |, 29@33 
Clay brick, 2nd quality, 9 in. shapes, Kentucky. . per 1,000 29@33 


BABBiITT METAL—Warehouse prices in cents per pound: 


New York Cleveland Chicago 


COLD FINISHED STEEL—Warehouse prices are as follows: 


New York Chicago Cleveland 
Round shafting and screw stock, per 100 1b. %. 35 $3.40 $3. 30 
Flats, square and hexagons, per 100 Ib. base. . 85 3.90 3.80 


BOILER SPECIALTIES—F. o. b. New York or Jersey City, discounts on list: 


Current 


WROUGHT PIPE—The following discounts are to jobbers for carload lots 
on the latest Pittsburgh basing card: 


BUTT WELD 
Steel Iron 
Inches Black Galv Inches Black Galv 
LAP WELD 
2} to6 68 553 2} to 4 42 29 
65 514 42 29 
64 50} 27 
BUTT a EXTRA STRONG, PLAIN ENDS 
58} 
LAP WELD, EXTRA STRONG, PLAIN ENDS 
62 503 40 27 
66 544 2) to cove 31 
65 53 30 
61 47 23 
55 44 184 
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BOILER TUBES—Following are prices in New York warehouse of tubes manu- | REFILLS— 
ote according to specifications of the American Society of Mechanical in“... $0. 30 ea. $0.05 100 100 
ngineers: .05 ea. . 06 100 100 
Size Lapweld Steel C. C. Iron Seamless Steel eer .10 ea. .10 50 50 
$0.15 110 to 200............ 15 25 50 
1650 225 to 400............ -30 ea -30 25 25 
j- 1411 450 to 600............ -60 ea 60 10 10 
$0. 1654 $0. 1881 1530 
1 
“2160 “1824 Discount Without Contract—Fuses: 
1916 2668 Unbroken carton but less than std. pkg............ 22% 
2204 3282 . 2403 Discount Without Contract—Renewals: 
Tubes 2} in. diameter, or smaller, over 18 ft. long, 10 per cent extra. With 
These prices are net per lineal foot based on stock lengths. If cut to special Tireken: eaviens . 10% 
lengthg, billing will be based on the entire stock lengths. Unbroken cartons but less than standard packaee.”. 26% 
In addition to the above, standard cutting charges are as follows: Standard package " P . 42% 
1} in. to 2 in. diameter, 5c. per cut. 23 in. diameter, 7c. per cut 
2} in. diameter, 6c. per cut. 3 in. diameter, 9c. per cut Less standard pack r Net list 
—— — 
FUSE PLUGS, MICA CAP— 
ELECTRICAL SUPPLIES 0-30 ampere, standard package. ...... $2.40 
0-30 ampere, less than standard package...................0c0ceeeee- a8 


ARMORED CABLE—Price per 1,000 ft.—5 per cent 10 days. 


Two Cond. Three Cond 
B. & S. Size TwoCond. Three Cond. Lead Lead 
M Ft. M Ft. M Ft. M Ft. 
No. 14solid..... $ 41.00 (net) $138.00 $164.00 $210.00 
No. 12 solid..... 135.00 170.00 225.00 65. 
No. 10solid..... 185.00 235.00 275.00 325.00 
No. 8 stranded... 285.00 375.00 520.00 500.00 
No. 6 stranded.. . 400.00 500.00 ree 
rom the above lists discounts are: 
Less than coil lots...... 10% 
Coils to 1,000 ft........ 20% 
5,000 ft. and over...... 25% 


CONDUIT, Price per 1,000 ft.; ELBOWS AND COUPLINGS, Per 100 pieces, 
.- b. New York, with 10-day discount of 5 per cent. 


LAMP?S—Below are present quotations in less than standard package quantities: 
——— Straight-Side Bulbs _—— Pear-Shaped Bulbs 


Mazda B— Mazda C— 
; No. in No. in 
Watts Plain Frosted Package Watts Clear Frosted Package 

10 $0.35 $0.40 100 75 $0.70 $0.75 50 
15 35 .40 100 100 95 1.00 24 
25 i .40 100 150 1.30 1.40 24 
40 “ae .40 100 200 1.80 1.90 24 
50 35 40 100 300 2.50 2.65 24 
60 .40 45 100 12 
500 3.275 3.95 12 

750 $.2 5.50 8 

1.000 6.00 6.35 8 


Standard quantities are subject to discount of 10% from list. Annual contracts 
tanging from $150 to $300,000 net allow a discount of 17 to 40% from list. 


Conduit Elbows———— Coupli 
In. Black Galvanized Black Galvanized Black Galvanzied 
} $46.58 $51.68 $9.65 $10.97 $4.75 $5.17 PLUGS, ATTACHMENT— 
59.57 66.47 12.70 14.20 6.78 7.38 ' Each 
1 84 66 94 86 12.80 21.02 8 81 9 59 Porcelain separable attachment plug. $0.17 
2 184.26 206.46 61.38 67.98 20.38 22.06 
2} 291.33 326.43 100.44 111.24 29.12 31.52 
3 380.97 426. 87 267. 84 296.64 43.68 47.28 
35 485.76 540.96 591.48 655.08 58.24 63.04 RUBBER-COVERED COPPER WIRE—Per 1000 ft. f. 0. b. New York. 
4 597.32 662.72 683.55 757.05 72.80 78. 80 Solid Solid Stranded, 
No. Single Braid Double Braid Double Braid Duplex 
; 14... $ 8.40 $10.02 $15.96 
CUT-OUTS, PLUG 15.38 17.90 21.05 36.22 
1.00 2.75 In. or Pendant Cap 
Key eyless Key Keyless 
Each Each Each Each ach Each 
FLEXIBLE CORD—Price per 1,000 ft. in coils of 250 ft.: $0.33 $0.30 $0.60 $0.39 $0.36 $0.66 
No. 18 cotton Canvasite cord. 70 
tape, } in.. less . Ib., 
NATIONAL ELECTRIC CODE FUSES, NON-REFILLABLE— Wire solder, less 100 Ib. 27c. Ib., 100 Ib. lots..........002000000000 2le. Ib 
250-Volt Std. Pkg. List 600-Volt Std. Pkg. List | Soldering paste, 2 oz. cans. $1.00 doz 
3-amp. to 30-amp, 100 $.20 3-amp. to 30-amp., 100 $0.40 
35-amp. to 60-amp., 100 0.30 35-amp. to 60-amp., 100 
amp. to amp., | 3 amp. to amp., - SWITCHES, KNIFE— 
225-amp. to 400-amp., 25 .60 225-amp. to 400-amp., 25 5.50 ° aa 
425-amp. to 600-amp., 10 450-amp. to 600-amp,, 10 TYPE “C” NOT FUSIBLE 
Discount: Less 1-5th standard pack- | Size, Single Pole, Double Pole, Three Pole, Four Pole, 
age, 60%; 1-5th to standard package, Amp. ys Each Each Each 
30 $0.42 $0.68 $1.02 $1.36 
60 .74 1.84 2.44 
RENEWABLE FUSES, ENCLOSED—List pri h: 200 
TYPE “C” FUSIBLE, TOP OR BOTTOM 
Sizes List-Price List-Price Quantity Quantity 30 70 1.06 
Ito 30-amp....... $0.50 $1.10 100 10 60 
35to 60-amp....... 1.00 1.25 100 10 100 43 676 
65 to 100-amp....... 2.00 3.00 50 5 
110 to 200-amp....... 4.00 5.00 25 5 Discounts: ’ 
225 to 400-amp....... 7.50 11.00 25 1 Less than $25.00 list value. ...... 
450 to 600-amp....... 11.00 16.00 10 1 OT TC 
450 to 600-amp....... 11.00 16.00 10 i] 
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July 11, 1922 


POWER 


New Plant Construction 


PROPOSED WORK 


Cal., Alameda—The city, W. E. Varcoe, 
Clk., will soon receive bids for furnishing 
and installing a deep well pump and ma- 
chinery for the well in Franklin Park. 


Presidio (San Francisco P. O.)— 
J. A. Wetmore, Acting Superv. Archt., 
Treas. Dept. Wash., D. C., received bids for 
pump house, equipment, etc., at the Marine 
Hospital here, from Engineering Structures 
Co., Call Bldg., San Francisco, $21,580; 
Schultz Constr. Co., 46 Kearny St., San 


Francisco, $23,500; Burnham Plumbing 
Co., 1220 Webster St., San Francisco, 
$23,900. 


Cal, Sacramento—The California State 
Life Ins. Co., Forum Bldg., is having plans 
prepared for 10 story 100 x 100 ft. office 
building on 10th and J Sts. Estimated cost 
$1,000,000. Geo. C. Sellon & Co., Mitau 
Bldg., Stockton, Archts. 


Cal., Sacramento—The Consumers’ Ice 
& Cold Storage Co., 801 D St., plans addi- 
tions and repairs to ice plant, work to be 
done by day labor. Estimated cost $19,500. 
Private plans. 


Conn., Derby—I. J. Hoffman, Capitol 
Theatre, Ansonia, is receiving bids for 2 
story 65 x 200 ft. stores and theater build- 
ing, including steam heating and ventilat- 
ing system, on Elizabeth St., here.  Esti- 
mated cost $250,000. E. C. Horn & Son, 
1476 Broadway, New York, Archts. 


D. C., Wash.—The Dept. of Agriculture 
opened bids for furnishing a 300 hp. Sterl- 
ing water tube boiler from Standard Eng. 
Co., 2129 I St., (a) $13,670 (b) $8,700 (c) 
$5,600 Casey & Co., 3207 14th St., N. W., 
(a) $13,900 (b) $8, 304 (c) $5,596; McClin- 
Bros., (a) $14,020 (b) $11,659 (ec) 


D. C., Wash.—Purchasing Agent, Post 
Office Dept., opened bids for a conveyor sys- 
tem from S. Olsen, Chicago, IIl., $55,000; 
deduct $950 for U. S. Belting; Mathews 
Gravity Carrying Co., Elwood City, Pa., 
$42,000 alternate $40,700 for Goodyear 
belting; Standard Conveyor Co., St. Paul, 
Minn., $53,812.80 plus $2,086 for automatic 
take-off, plus $1,353 for Crocker-Wheeler 
motors, deduct $349 if Westinghouse mo- 
tors are used, deduct $1,428.30 if Goodyear 
belting is used. 


D. C., Wash—The War Dept., c/o Col. 
N. E. Wood, 2329 Munitions Bldg., 19th 
and B Sts., opened bids for a 3 story Army 
Medical School, including heating and ven- 
tilating systems, at the Walter Reed Hos- 
pital, here, (1) work complete from Boyle- 
Robertson Co., Evans Bldg., (la) $431,557 
(300 days) (1b) $429,557 (le) $427,557 
(id) $427,557 (2) $2,809 (3) $4,000 (4) 
add $968 (5) $2,300 (6) $6,894 (7) $2,800 
(8) $1,228 (9) $1,495 (10a) $12.15 (10b) 
$13.50 (10c) $1.50 (10d) $77 (10e) $2.16 
(10f) $0.75 (10g) $0.40 (10h) $0.90; P. F. 
Gormerly, Union Trust Bldg., (la) $429,- 
853 except refrigeration, (2) $4.500 (5) 
$2,300 (6) $5,000 (7) $3,985 (8) $2,795 (9) 
$1,300; G. A. Fuller & Co., Munsey Bldg., 
ie) $440,000 (240 days) (1b) $440,000 
(le) $440,000 (1d) $440,000 (2) $2,500 (3) 
000 (4) $1, 000 $2,400 (6) $5,000 

2,795 (9) $1,300. Noted 


Am 


7) 
une 
Fla., Lakeland—A Stock Corp., c/o B. M. 
Pulliam, Pres., is having plans prepared 
for an 8 story, 122 x 122 ft. hotel. Esti- 
mated cost $415,000. EF. J. Kennard, 409 
American Bank Bidg., Tampa, Archt. 


Ga., Atlenta—The Capital City Building 
« Market Co., 603 Candler Bldg., plans to 
build 1 story 75 x 230 ft. market, including 
heating and 50 ton refrigerating plants, on 
Peachtree and Cain Sts Estimated cost 

250,000. G. CG. Gibson, 603 Candler Bldg., 
iner. Robert & Co., Archts. 


Chieago—Grossman & Prosskauer, 
\rehts., 127 North Dearborn St., is prepar- 
ng plans for 7 story 100 x 150 ft. apart- 
ment building, including steam heating sys- 
tem, on 418 Diversey Parkway. Estimated 
cost $900,000. Owner's name withheld. 


__ HL, Chicago—A. V. Teisen, Archt., 4804 
North Kedzie Ave is preparing plens 
for 3 story, 125 x 180 ft apartment build- 
ing, including stearn heating system, on 
North Kedzie Ave. Estimated cost $250,- 
“00. Owners name withheld. 


Chicago — Whitney 


& Williams, 
\rchts., 


122 South Michigan St., are re- 


vising plans for 3 story cafe, stores and 
dance hall building, including steam heat- 
ing system, on Howard St. and Marshall 
Ave. Estimated cost $3,000,000. Owner’s 
name withheld. 


Ind., Fort Wayne—T. Keenan, c/o An- 
thony Hotel, 128 West Berry St., will re- 
ceive bids until about July 15 for 15 story, 
150 x 200 ft. hotel, including steam heating 
system, on Harrison and Washington Sts. 
Estimated cost $2,000,000. C. C. French, 
Plymouth Bldg., Cleveland, Ohio, Archt. 
aha Vetterhogg, Ft. Wayne, Engr. Noted 
Feb. 21. 


Me., Waterville—The Sisters Hospital, 
College Ave., is receiving bids for 4 story 
addition to hospital, including steam heat- 
ing and ventilating systems. Estimated 
cost $400,000. H. L. Rourke, 525 Hildreth 
Bidg., Lowell, Mass., Archt. 


Md., Frostburg—The Frostburg Sewer 
Pipe Co., plans to build sewer pipe manu- 
facturing plant on the north side of the 
city. Estimated cost $200,000. Engineer 
not announced. 

Mich., Detroit—The Catholic Diocese of 
Detroit, c/o Rev. M. J. Gallagher, 1219 
Washington LDlvd., is having preliminary 
plans prepared for 2 story cathedral, in- 
cluding steam heating plant, on La Salle 
Blvd., between Webb and Lawrence Aves. 
Estimated cost $5,000,000. McGinnis & 
Walsh, 100 Boylston St., Boston, Mass, 


Mich., Detroit—G. Klein, c/o A. Kahn, 
Archt., 1000 Marquette Bldg., plans to build 
an 8 story, 107 x 111 ft. hotel, including 


steam heating system on Pingree and 2nd 
Aves. 


Mich., Detroit—The Studebaker Corp., 
Brush and Piquette Aves., will open bids 
about July 20 for a 4 story, 95 x 259 ft., 
factory addition, including steam heating 
system on Clark and Jefferson Aves, 
Kahn, 1000 Marquette Bldg., Archt. 


Mich., Grand Rapids—The city, G. T. 
Wagener, Dir. Pub. Service will receive bids 
until July 13 for furnishing and erecting 
two 500 hp. boilers at the city pumping 
plant. R. E. Harrison, 351 Summit & 
Cherry Market Bldg., Toledo, Ohio, Engr. 


Mich., Saginaw—The Secretary of the 
Bd. of Educ. will receive bids until July 12 
for 2 story school building and first unit 
of detached power plant on the east side. 
Estimated cost $250,000. J. F. Beckbis- 
singer, 114 South Jefferson St., Archt. 


Miss., Natechez—The Natchez Ice Co. is 
in the market for cold storage and refrige- 
ration machinery for proposed plant here. 


Mo., Jefferson Barracks—J. A. Wetmore, 
Superv. Archt., Treas. Dept., Wash., D. C., 
received bids for the construction of the 
U. S. Veterans’ Hospital, here, from J. 
Stewart & Co., Ine., 30 Church St., New 
York, $779,250; Westlake Constr. Co., Ry. 
Exch. Bldg., St. Louis, $787,000; W. M. 
Sutherland, 4412 Lindell Blvd., St. Louis, 
$814,900; mechanical equipment for the 
above, from W. Wilby, Selma, Ala., $307,- 
976; S. & Co., 2427 Pennsylvania 
Ave., Phila., Pa., $311, 000; J. A. McBride, 
1607 Olive St., St. Louis, $316,000. 


Mo., Joplin—The Joplin Planing Mill is 
in the market for 15 or 20 hp». oil engine and 
belting. 


N. Y., Ithaca—The Cornell University, M. 
Farrand, Pres., plans to build a recreation 
building and social centre. Estimated cost 
$1,000,000. Architect not announced, 


N. Y¥., New York—Street & Smith, 79 7th 
Ave., will soon receive bids for 9 story 
publishing building at 147 West 15th St. 
H. O. Chapman, 334 5th Ave., Archt. and 
Ener. 


N. Y., Rochester—The Ilex Mfg. Co., c/o 
M. Rosenblum, Prop., plans to build a 3 
story, 85 x 220 ft. camera shutter plant on 
Portland Ave, Estimated cost $200,000, 
Architect not announced, 


N. Y., Rochester—F. Jones, 123 Wilton 
Ave., is in the market for stationary gas 
engine, 8, 10 hp. or larger. 


N. Y., Rochester—The Rochester Gas & 
Electric Corp., plans to change the heating 
system at steam driven plant and will heat 
large boilers with electricity, will install 
new type boilers to utilize surplus hydrauic 
power and convert same into steam. F. J. 
Howes, Chief Engr, c/o owner, 


N. Y., Watkins—J. Rappleye is in the 
market for 16 hp, traction engine, used, in 
good condition. 


N. C., Cumnock—The Rocky’ River 
Power & Light Co., W. E. Woody, Pres., 
High Point, will soon receive bids for the 
installation of a 500 kw. generator on 
Rocky River, also construction of 12,000 
volt transmission line from Rocky River 
here. Mees & Mees, Charlotte, Engrs. 


N. C., Wilmington—The Hotel Corp., R. 
Moore, Pres., is receiving competitive plans 
for hotel, Estimated cost $800,000. Noted 
May 2. 

Ohio, Cleveland—The Bd. Educ., F. G. 
Hogen, Director, East 6th St. and Rockwell 


Ave., is in the market for boiler for the 
Orchard school. 


Ohio, Cleveland—The Euclid 77 Co., c/o 
T. C. Minor, Archt., 9501 Wade Park Ave., 
is having plans prepared for two 4 story, 
44 x 200 ft. apartments, including steam 
heating systems, 7711 Euclid Ave.  Esti- 
mated cost $400,000. 


Ohio, Cleveland—A. W. Harris, Archt., 
Discount Bldg., is receiving bids for 2 and 
6 story apartment hotel, store and office 
buildings on Shaker Blvd., for the River- 
view Imp. Co. Estimated cost $750,000. 


Ohio, Cleveland—M. B. Scharfeld, Society 
For Savings Bldg., has had plans prepared 
for 12 story, 60 x 75 ft. commercial and 
office building, including steam heating sys- 
tem, on East 6th St. and St. Clair Ave. 
Estimated cost $500,000. Knox & Elliot, 
Engineers Bldg., Archts. and Engrs. 


Ohio, Columbus—The Lloyd-Hoffman Co., 
E. Lloyd, Purch, Agt., 1148 Mt. Vernon 
Ave., is in the market for air compressor, 
and electric motor 15 or 20 hp. 


Okla., Tulsa—The Oklahoma Public Serv- 
ice Co., Mayo Bldg. plans to build addi- 
tion to power plant and install new equip- 
ment. Estimated cost $1,000,000. Sargent 
& Lundy, West Adams St., Chicago, IIL, 
Engrs. 


Pa., Harrisburg—The Harrisburg Hotel 
Co., Third St., is having plans prepared for 
13 ‘story addition to hotel including steam 
heating system. W. L. Stoddart, 9 East 
40th St., New York, Archt. 


Pa., Millersburg—The Blue Mountain 
Electric Co. has purchased flour mill and 
plans to remodel into a power house, is in 
the market for power plant equipment to 


be used in generating electricity from 
water power. 


Pa., Moon Run—The School District of 
Robinson Twp., J. W. Burkett, Secy., will 
receive bids until July 14 for. furnishing 
and installing 60 cycle, a.c. 220 volt, single 
phase, electric pump with motor, about 
2,050 ft. from the township high school. 


Pa., Phila.—The Reformed Church of 
America and Marshall & Fox, Archts., 721 
North Michigan Ave., Chicago, Ill., are re- 
ceiving bids for 13 story, 120 x 150 ft. 
office building on 15th and Race Sts. Esti- 
mated cost $800,000. 


Pa., Pittsburgh—The Donahoe Co., Inc., 
31 Terminal Bldg., is having plans prepared 
for 3 story store and office building on Dia- 
mond St. Estimated cost $350,000. W. E. 
Snaman, Empire Bldg., Archt. 


Tenn., Chattanooga—The Dixie Spinning 
Co., J. L. Lupton, Pres., plans to build a 
10,000 spindle cotton and yarn mill. Esti- 
mated cost $500,000. Architect not an- 
nounced. 


Tenn., Memphis—The Mississippi River 
Comn., 1st and 2d districts, Customhouse, 
will receive bids until Juy 15 for furnishing 
and delivering Marine Type refrigerating 
and ice making plant. 


Utah, Salt Lake City—The Continental 
Natl. Bank, 21 East 2nd St., and Natl. Bank 
of the Republic, Main St., are-having plans 
prepared for 20 story bank and office build- 
ing on Main and 2nd St. South. G. W. Kel- 
— Sharon Bldg., San Francisco, Cal., 

reht. 


Va., Scottsville—The Big Bend Power . 
Co. plans large power development on the 
James River here, including large water 
reservoir, estimated cost $1,250,000. Quota- 
tions wanted on hyéro electric machinery, 
pumping equipment, etc., to cost $250,000. 
Engineer not announced. 
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Wash., Seattle—The Dexter Horton Es- 
tate, New York Block, is having plans pre- 
pared for office building on 3d and Cherry 
Sts., first unit 12 story, 120 x 127 ft., sec- 
ond unit 14 story, 108 x 120 ft. Estimated 
-cost $2,500,000. J. Graham, L. C, Smith 
Bldg., Archt. 

W. Va., Charleston—J. P. Stotter, 4319 
Prospect Ave., is having revised plans pre- 
pared for 3 story 100 x 253 ft. store and 
apartment building. Estimated cost $300,- 
000. M. H. White, Schofield Bldg., Archt. 

Wis., Hawkins—F. Prochaski, Milan, 
plans 60 x 100 ft. electric light plant, to 
furnish light, heat and power. Estimated 
cost $60,000. Architect not selected. 

Wis., Madison—The Kennedy Dairy Co., 
618 University Ave., plans to build 50 x 75 
ft. ice manufacturing plant on Washington 
St. Estimated cost $40,000. Architect not 
selected, 

Wis., Milwaukee—O. Brochman, 425 East 
Water St. and T. Saxe, 156 5th St., are hav- 
ing revised plans prepared for 5 story, 150 
x 200 ft. business and office building on 6th 
and Grand Aves. Estimated cost $400,000. 
M. Tullgren & Sons, 425 East Water St., 
Archts. 

Wis., Phillips—The Kneeland-McClurg 
Lumber Co., P. S. McClurg, Pres., plans to 
build 60 x 210 ft. saw mill. Estimated cost 
$200,000, Architect not selected, 

Wis., Rice Lake—The city, O. Jenson, 
Clk., is having plans prepared for power 
plant, electric distribution system and 
other improvements. Estimated cost $75,- 
000, 3 . A. Brahtz, 409 Metropolitan 
Opera House Bldg., St. Paul, Minn., Engr. 

Wis., Sheboygan— The Shore 
Constr. Co., Engrs., will soon receive bids 
for boiler and low pressure steam heating 
plant and equipment for store and office 
building, here, for the I. Friede Clothing 
Co., Wausau. 

Wis., Wauwatosa—The Milwaukee Bd. 
Trustees, W. L. Coffey, Megr., will receive 
bids until July 13 for refrigeration ma- 
chinery. 

Wyo., Basin—The city and Midwest Re- 
fining Co., Greybull, plan the construction 
of 66 mi, transmission line from Cody Dam 
to Greybull to here. Estimated cost about 
$50,000. 

B. C., Ocean Falls—The Pacific Mills., 
Ltd., Vancouver, plans the construction of 
hydro-electric generating plant in connec- 
tion with saw and pulp paper mill here. 


Estimated cost $450,000 to $500,000. Engi- 
neer not announced, 
N. 8S., Halifax—The Premier Paper & 


Power Co., P. H. Moore, Mer. Dir., 91 Hol- 
lis St., plans to build a large paper mill 35 
miles from here to include 2 hydraulic tur- 
bines to generate about 3,200 hp. and 4 
water wheels to run grinders. Estimated 
cost $1,500,000. G. F. Hardy, 309 Broad- 
way, New York, Engr. 

Ont., Belleville—The Belleville General 
Hospital plans to build boiler house and 
laundry, including horizontal tubular boil- 
ers. Estimated cost $25,000. Architect and 
engineer not appointed. 

Ont., Hamilton—-The Kanadda_ Biscuit 
Co., 185 West Ave., N., plans to build 2 
story, 80 x 400 ft. factory, including steam 
heating system. Estimated cost $400,000. 
B. H. Prack, 60 Bay St., Toronto, Archt. 


Ont., Welland — The Welland Cotton 
Mills, Ltd., L. B. Spencer, Secy., 60 Mer- 
ritt St., W., is having plans prepared for 
cotton mills on Queen and Duncan _ Sts. 
Estimated cost about $200,000. W. J. West- 
away Co., 38 Main St., West Hamilton, 
Archts. Noted June 20. 


CONTRACTS AWARDED 


Cal, Los Angeles—The Bd. Educ., Se- 
curity Bldg., has awarded the contract for 
2 story high school on Boyle Heights to 
K. R. Bradley, 1925 East 16th St., $307,- 
157; steam heating system to F. J. Don- 
nelly, 1031 North Wilton PIL, $21,960. 
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Cal., San Francisco—The city and county 
of San Francisco have awarded the con- 
tract for the construction of the Pulgas 
Tunnel, Contract 85, Hetch Hetchy project, 
to the Grant-Smith Co., Balboa Blidg., 
$683,050. 


Cal., San Luis Obispo—The city council 
has awarded the contract for pump, 500 
gal. per minute, against head 125 lb. capac- 
ity, to the San Luis Hardware & Implement 
Co., $2,105. Noted June 20. 


Col., Santa Barbara—The Mission City 
Hotel Co., A. E. Bern, Pres., has awarded 
the contract for 4 story, 115 x 180 ft. hotel 
on State St., to the United Construction 
Co., Baker-Detwiler Bldg., Los Angeles. 
Estimated cost $250,000. 


Conn., Thompsonville—The Bigelow Hart- 
ford Carpet Co., Tariff St., has awarded 
the contract for 1 story, 82 x 142 ft., dye- 
house, 113 x 145 ft. worsted mill and 111 x 
227 ft. Jacquard mill addition, to L. E. 
Locke & Sons Co., South Union St., Law- 
rence, Mass. Estimated cost $1,000,000. 
Steam heating and ventilating systems to 
be installed, 


Il., Chicago—H. F. Bloomfield, 118 North 
LaSalle St., has awarded the contract for 
3 story apartment building on 70th Place 
to Welch-McCarthy Constr. Co., 56 West 
Washington St. Estimated cost $650,000. 
Steam heating system will be installed. 


Ill., Chicago—E, Edelman & Co., c/o D.S. 
Klafter, Archt., 64 West Randolph St., has 
awarded the contract for 2 story, 150 x 250 
ft. factory for the manufacture of automo- 
bile accessories, on Logan Blvd. and Holly 
Ave. to Paschen Bros., 111 West Washing- 
ton St. Estimated cost $250,000. Steam 
heating system will be installed. 


Ill., Chicago—F. P. Jackson, c/o L. C. 
Bouchard, Archt., 30 North Dearborn St., 
has awarded the contract for 10 story, 102 
x 230 ft. apartment building on 3318 Sheri- 
dan Rd. to Schmidt Bros. Constr. Co., 22 
East Huron St. Estimated cost $1,500,000. 
Steam heating system will be installed. 


Ill., Chicago—The Shelbourne Apt. 
Hotel Corp., c/o W. P. Doerr, Archt., 28 
East Jackson Blvd., has awarded the con- 
tract for 10 story, 140 x 170 ft. apartment 
hotel on Hyde Park Blvd. and 53d St., to 
the Mueller Constr. Co., 179 West Washing- 
ton St. Estimated cost $2,000,000. Steam 
heating system will be installed. 


Ia., Storm Lake—The city has awarded 
the general contract for pumping station 
to W. F. Park & Co., $6,523, plumbing and 


heating, to L. S. Slugosch, $685. Noted 
Jan. 24. 
Me., Portland—The city, c/o Deering 


High School Comn., has awarded the con- 
tract for 3 story, 70 x 400 ft. high school, 
at Presumpscot Park, to F. T. Ley & Co., 
Inc., 499 Main St., Springfield, Mass. ; 
steam heating and ventilating systems to 
Willey & Calhoun. Estimated cost $611,- 
857. Noted May 9. 


Mich., Ann Arbor—The Bd. of Regents, 
University of Michigan, has awarded the 
contract for 4 story, 189 x 248 ft. engineer- 
ing shops on East University St. to H. G. 
Christman & Co., 315 Stevens Bldg., De- 
troit, about $700,000. One 40 hp. and two 
will be installed. Noted 

pr. 11. 


Minn., St. Paul—The city has awarded 
the contract for furnishing and erecting 
two 250 hp. water tube boilers at McCar- 
ron’s pumping station, for the Water Dept., 
to J. G. Robertson, 2542 University Ave., 
$25,813. Noted June 13. 


Minn., St. Paul—The Washington Foun- 
dry Co., H. H. Orme, Pres., Eagle and 
Washington Sts., has awarded the contract 
for 1 story, 71 x 166 ft. and 2 story, 22 x 100 
ft. foundry buildings to F. J. Romer 
Constr. Co., 190 Ramsey St. Is in the mar- 
ket for air compressor, electric motors and 
other equipment. 
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Mont., Red Lodge—The city has awarded 
the contract for a clear well, 2 pressure 
regulators, 13,020 lin.ft. of 6, 8 and 10 in. 
and 8,900 lin.ft. of 8 or 10 in. c.i. pipe to 
McLaughlin & O’Neil, Livingston, $63,106. 


Neb., Lincoln—Sanitary Dist. 1, Lancaster 
Co., has awarded the contract for pumping 
equipment for the sewage disposal plant to 
Kent Engineering Co., 504 First Natl. Bank 
Bldg., Omaha, $10,000. Noted July 4. 


N. J., Manasquan—The Bureau of Yards 
& Docks, Navy Dept., Wash., D. C., has 
awarded the contract for a radio compass 
station, here, to N. B. Smyth, Ine., 417 
East 34th St., New York, $4,900 (60 days). 
Spec. 4663. 


N. J., New Lisbon—The_ state has 
awarded the contract for well, pump, pump- 
house and tower for the State Colony for 
Feeble Minded, to ” . Bugbee Co., 
206 Hanover St., Trenton, $13,500. 


N. Y., Long Island City—The Bd. Educ., 
500 Park Ave., New York, has awarded the 
contract for Public School No. 19 on 41st 
and Lake Sts., also Public School No. 69 
on Polk Ave., to the Putnam Constr. Co, 
303 5th Ave., New York, $418,000 and 
$414,000 respectively. 


N. Y., New York—The Bd. Educ., 500 
Park Ave., has awarded the contract for 
Public School No. 80 on East 120th St. 
to the T. A. Clarke Co., 122 Livingston St., 
Brooklyn, $487,300. Noted Sept. 6, 1921. 


N. Y., Niagara Falls—The Bd. of Educ. 
has awarded the contract for furnishing and 
installing new heating plant for high school 
and junior high school to the Matthews 
Plumbing & Heating Co., $73,225. 


Okla., Wewoka—The Bd. of Trustees has 
awarded the contract for waterworks im- 
provements consisting of filtration plant, 
intake and repairing dam to Yates & Galla- 
more, Cushing, $38,524. Noted June 27. 


Pa., Altoona—The Confederated Home 
Abattoir Corp., 123 Willow Ave., has 
awarded the contract for 3 story, 80 x 140 
ft. meat packing plant on Eldorado Rd., to 
L. R. Mathiew Constr. Co., 302 Grant Ave. 
Noted May 23. 


Tex., Dallas—The Hella Temple, 400 
South Harwood St., has awarded the con- 
tract for hospital to the Munn Constr. Co., 
S. W. Life Bldg. Estimated cost $250,000. 


W. Va., Peach Creek—The Chesapeake & 
Ohio Ry., 9th and Main Sts., Richmond, 
Va., has awarded the contract for power 
house, round house and machine shop here 
to J. E. Nelson & Son, 3240 South Michigan 
Ave., Chicago, IIl., $250,000. 


W. Va., Ronceverte—The West Penn 
Power Co., A. M. Lynn, Pres., West Penn 
Bldg., Pittsburgh, Pa., has awarded the 
contract for addition to power plant to 
J. G. White Engineering Corp., 43 Exchange 
Pl., New York. Estimated cost about 
$500,000. 


Wis., Ganotown—The Bd. of Educ., c/o 
A. H. Zander, Clk., has awarded the con- 
tract for 3 story, 240 x 419 ft. high and 
grade school to T. Stark & Co., 130 Muskego 
Ave., Milwaukee, $379,000; heating and 
ventilating systems to W. S. Patterson & 
Co., Appleton, $58,636. 


Wis., Milwaukee—The Sewage Comn., 
J. H. Fowler, Secy., 508 Market St., has 
awarded the contract for superstructure of 
main boiler house and boiler plant on 
Jones Island to Paul Riesen’s Sons, 1018 
Humbold Ave., $211,890. Noted June 20. 


Ont., Toronto—The Farmers Dairy Co., 
Walmer Rd., has awarded the contract for 
2 story, 106 x 120 ft. addition to dairy build- 
ing to the Jackson-Lewis Co., Ltd., Ryrie 
Bldg., $150,000. Steam heating system and 
dairy equipment for pasteurizing, ete., to 
be installed. 


H. T. Hilo—The Bureau of Yards and 
Docks, Navy Dept., Wash., €.. has 
awarded the contract for radio towers, here. 
Hilo, $30,986. Spec. 4666. Noted 
une 13. 


Whenever you 
have something 
to offer 


Employment—Business Opportunities—Equipment 


The most up-to-the-minute opportunities in the power plant field appear in the 


SEARCHLIGHT SECTION 


It will be worth your while to consult the Searchlight Section in this issue and every issue of POWER. 


“Think SEARCHLIGHT First” 


Whenever you 
are in need of 
something 
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